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(57) [©ft] 

mm: m<tm&fm<D®m$m< mfmimmzm 
iwo©^ y - f *jnwr * c t k. & <o mm<o mum 

[ )s?&*k ] as«ttf y >nt < & «> 1 flwrr s 



mmsmomm: 

m^m i ] y.T<D=imft %m®as y ;«£4>& 
< £ & 1 mmtr^^-^m^w ( i ) . m?. ^mi> 
xi. 2 m&rFcomm^ y ^a£*w-r a # y ^-tji 
rnm^w (in z^-fzctz&mtTzmim®. 

[tt*^2 ] * y x-t-juss^* (in <Dmm 

i ta*c©ig{fcf*i«$!!„ 

[»*B3 ] # y (i n <D$nm 

MKCfctfT C £ £#lfc£T&ff^2 §Bi£©»fbl4 

mm&fc ( i ) c a *mkt-?zm$m i ~ 

ri";p-=-hyjHR*^v- > SHMfct?-^**^ 
T*^OTM£Sfi*fc©"C*Stf:=..»Ufi*£tt ( i ) 

immm 6 ] mm. un) r*y >uim&i*-c 
&se-;wRs^r{* ( i ) *^rt*r-r*ci*4*»i-r« 

( i ) €r^wr^»ci^#mi-r-5«^Ji6 

&CiB|fi©?j?{bttfflJ» 

r*str-^3Ra^fl: < i ) **rr*c 
3»5f8i7 KiBI8©Wbtt»m 

*5^«t^ ( I ) 
«*3B8 KfBtjt©flgfct£ffiii&£L 
[»#3S 1 0 ] tf-;l^S£#: (1)10 0Sfi§|3 

«c*fbT, jKyx-f-*3fi«^# (i i ) ^5~ioo 

Tn^-JMiclBtg©Mbttffl^igj„ 
[l»#J« 1 1 ] J|K#=J£#£ Lt, *i>fc < £ & 

i . 2 m« ±©5&tffif t&*£ Wir s # y x —f- 
b# (iii) *$wrsc£*#»£-r*ii*3ri~ 

1 0 ©3 %^t*n^-3B(ClBtg(DWbl4ffi^o 

i 2 ] t^^M^ft ( i ) ioo sasp 
f§#yi-f;ni^ft (i i ) io~5 osmsb 

£ , >pt£ < £ 1 . 2 ffl«±©3?tSftmg*£WT-5 * 

(iii) **rr*c£*iett£ 
-rani*® 1 1 fctzm<Dmmmim« 

IW&A 1 3 ] \Z~)l?m&W ( I ) y 
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)\>m.W£;W^m?Z>C £ Sl» *3H 1-12 

14] y*^»^3&j, m^m 

5y*jn^-es,5 ifxji/^s^^^-r £ c ££# 

im&m 1 5 ] K?*ft?s?#fl'ite*s. 

*7»L 8 SI, 9R> 10E Sfcttl lSeaRfccNi 

^» £-r &m®&mmfr£ <o m\t tiz>m#mm £ r s 
jcia»©wfwsi»$<». 

mms. i6] Mi £ -r s #«$gf*am - » * 

m^g i 5 mm<Dmm.m$M. 
itmm i 7 ] mmt ?z&m&fc&m<mfrv$> 
z> fc^;nMft^Mfsc £ -an mm i 

6{clBtS©Mbttia^%„ 
[fS9J©i$NHfci£?in 
20 [0 0 0 1] 

'Ptz < £ i 5 trx;ns*^ft ( i ) , RC* ¥ 
ftit i . 2ffl«T©anitts/ y ;«&«-r£tf tjx- 
(id zsmtzmitmmmtcmT 

[0 0 0 2] 

[££*©&«] 'f*>«^lt*^r»6ti*«^#© 

30 HJBffcSJrC^&t*. tfx;HSa-^f*©tfi-Cfe, (^ 

*) Ti";^*a^»». aejtt^, #y 

x—^;U*«^ft*«jfc*3R3R*^ft % *§W^')i 

^r^.^S^^fr> y ;«^flM(cWr-2> €>©»l^W^ 
tt©^f-^{c*iiffl§nri»s„ -e©— T^y^ws 

[0 00 3 ] r>\'&->vm*ft^w%m l c.m-f%> tr-;u 

40 «tts*wr * «>©5ctfcR LTSMbw»te©«nfc«wt 

^f#-2)C£^-c#^. <1 tKoT, cn*-c^<©W9S# 
fCi^-C, *©«gjSsW*ttt3tir*A:3&s 4 ^ti6*X 
ISKj«dHJiT6C£»SS-r»a:^. 1 - 

2 4 7 4 0 3^&$R, - 2 5 5 4 1 5-^<R|R(C 

[0 004] !(tPH¥5 - 2 6 2 8 0 8 #&-$g(Ctt, t F 
50 FO+^^a^Wf -Stfx^fi^^^t, 
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[0 00 5 ] mm¥-5 - 2 1 1 9 2 2- r f&#g(CK, t F 

t Fn^^a^W^&b-^ISS^ft^J&U $6 
&ct Fnt ^^SosiStt^Mffl or , *SS(c*y y jus 

* wr £ ( y * ) t &v )i>3m-£&<D'g}f&&&m^ n 

[000 6] Cft6©^?B, MSSJCWIKC'Stga 10 
**A"T S C 4 Wfflitr* 0 , j»JS&#tt*Wr *«<b 
ttiffi c 4 «r * fS^^tcffiUKWtia^^A 

^©5S?#fl'S^fl3l»6*TT:c>$ife:S>. 

©Jt) ©3>Fd-;l/{iHllt?*S. 
[0 00 7] COJ: 5ttfi£3fe©S«K*f fSBI#6 

JWRS^f*. *©»3ife ®fbtt»», RCffflifttclM 20 
UT»*©»!l*tTr>r#*: 1 -08 024 

9 , *9HW 1 1 -08 02 50. *5fM¥ 1 1 -0 058 
1 5 , #|fl¥ i i-i 16617, <$H¥ 11-116 

6 0 6. #H¥ 1 1 -0 8 05 7 1, #gfi¥ 11-08 
0 5 7 0. mmW- 1 1 - 1 30 9 3 1. # M¥ 11-1 
0 0 4 3 3, 1 1 - 1 1 6 7 6 3, #M^F9 - 2 

7 2 7 1 4#. #P§¥9 - 2 7 2 7 1 5-Sf^£#M) . 

[0008] «*.«. t a jrdthois^ u t tc 
ff£ («T. rss»tt&>y*«j tfe«5) 

y > ^t*^©~>- y > ^w. *iiillWM& 
£©«» • m^-mhm^ mm • T-^y^mmmmm 

mmn. *»«t:cf. mm x%sm 40 

r&s. 

[0009] mmommvtp-ebts-- v>tm. #tc— 

5CiW6nTl^ t ttc—^V. C*i6©JfcEfC 50 



#112 0 0 3-3 1 3 30 2 
4 

tet>TfNW4***U SMbteilftJiS» (E^») 4Lr 
[0010] t*^j^s^#4W^»<b-rs<t. €ft 

[0011] 

/cMbtitcfc^T, -5j»j3&5gii^-ciMt©aH(c y y - 

F (jgPfT. *-f*^»;-Fitl>9) U> ■^f^'HSE© 
(ST. W<b«9©WS. <*C«W){ST*J8< tV^WSfe 

[ 0 0 1 2 ] c©j; 5 ternm^ y jnt**r* 

f ^-^*^#»S*M-f - 1 -o&fcO 2 -o©Jn*tt»» 

•^ssr^ffl-r-s^^©, «p«c*»Kjav»«!fbaK* 
^«<frs*^. ^©wbiustt^rtt^c < , 
{b«©ustte*fflb?fci>»^«:tt 4 ^tt^K^riST^-a- 
<o , ■e©^«&?R«affl[3&s^»rfti»ytJ6K:'< 

[0013] ^dr*«Bjtt, sHisfSi' y ^ns*^>tt < 
4 4-1 «rr-5 t*-^^S^#, win. 2 
mxyomw&^ y ^***rr 4 # »; x - fwaM 

mW^<DvSW&\<D7 y - F *MM-?2> C 4 {C«t «3 wti 
© (it*N58Stt*^tf> S»*1ST8*. **t. ^©® 
ib^ffi^e^^vx, iS#o*r&«3, *of©«»tt 

[0014] 

[HijB^jB^-rsfca&o^m] xmimmit. c©j:^ 
jnt*si>& < 4 4 1 {iwrstf^-j^m^ft:, so*. ¥ 

iSj 0 r 1 . 2 ffl«T ©aaWtf 'J 

[0015] -r*t>^. mm!'V*i>&k4> 

tx< 4 4 1 fflW-f £ t*^;HSS^ft: (I ) . SO. ^ 



C4) 

5 

lx i . 2 «MT©ae«tef u ^s**rr s # x~ ^ 
^iiaft ( i i) **#-rawfctt«Ji»»{cBB-r« 

[0016] fc*-;W£S^# ( I ) »»KIBSESniSc(r» 
#5, ^W<-5i->a>i'0?F^77 ^ -tiMSL- 
1tmm?mfr¥-* (Mw) (Mn) ©It 

(Mw/Mn) ©P, 1. 8*»rt?*S<03Wff*0 

[0017] Etc, fcf-**M£# ( I ) ©3«B, & 

^y^S^e^v-, Kfcfc?£l,< BT^y->W?^e^v 
-«s^ffl^©ffl^(c*j^-c«ie^©fgMffi, 

C»T*^UT«JSS*lS©*«fe»*LC». i:?c, — * 20 

atsn*cD*!«t ffttf4^ffi®#tt^©« 
fts^-r s *v ^-(Ditrnzmt 3 -t* S C £ 

[0018] C©tf -JWRfi^tt ( I ) ©£IK 30 

B, HBettSnftHtf. ftS0tt$Uft7t& 8J& 9R, 

io jr. iiOT**tf»^^mi-rs»BP^iii« 

x?*-;K ;l/-f^ , )A 1 XBi£©H{*#> 6 ic S» J: ») S 
«ftS8ffcaiJ: »)#* L < . *r *>»©«f*#B|3K:#* 

[0019] tr-rt/**^*: ( i ) ©ss»t*f y ;i<a© 40 

£^aKc0*©W^**UTfc*fofcl,>#. xjggs 
[0 0 2 0 ] b*x;P3ft*£# < i ) ©»HMS©8fc 

<fcD*?*0<Bl. liHh4. O&TF. 3&fc#*L 
<B1. 2ffl£U3. SffiJKTT?**. 

[oo2i]m-ci. 2 fflwroaMiitt^ y >m* so 
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ft^#yx^f;«i^# (i i ) b, mcmmitz 

JU*. c©* , yi-f';i'M^ft < I I ) ©SB 
«ttv;jv«». £jl«f© — o<d3&hc<d&#i>. fife© 

^KBWl/fc^*>©#*?*tA>*S, ¥^iri. 2ffl 

[0022] — ie-^©«{fcjis^a?is^s*«es& 
Sterne, ti~}imm-£W ( i > -«ss ( i ) 
s tissswttf y a-*© 5 % a #5 3 •cfcsjRWttS' y 

-S i Y,R 3 ., - - - (1 ) 

(/c/dU SfRB, £*3gf& 1 ~ 2 0 <DT)l>Jr)l>m. m. 

*fctt (R* ),SiO- (R' »K3R»1~2 
0©Hl©^b7K*Kt s *- 3 T > 3H©R* Bin— Tab 

*T,6Bin— T&oTfe . l&ot^tfeJ:^. YB 

-Si*-eti6B|af— ^tW<, aftoWtfej: 
l\, aBl. 2, £fcB3£^T„ ) 

gfc, i«a©j:5{c, c©sc < i ) r^snaaetttti' 

( I ) ©±«*ijW*#* tA>. 
[0 0 2 3] 

So Jgtc»0<B, JWT©rj&# : 3e*tt£W#g«£4>& 
< £ & HBWT£fc*xji^S^# ( I ) , TkXfy 

x i . 2 ffl«T©aR«tt^ y # y x-^;u 

^S-^f* (II) *^W*W{tttifiJiSI»«:wr*«>© 
•e^^o JWT(c, ^^©iBftefijaswtc-^^-rffiBr 

So 

1 1 -08 0 24 9, <®m¥- 1 1 -0 8 0 2 5 
0 , mmW- 1 1 -0 0 5 8 1 5, #|§^F 11-1166 
1 7 . ^fM¥ 1 1 - 1 1 6 6 0 6, 1 1-080 

5 7 1, 1 1 -0 8 0 5 7 0, ^M^P 11-13 

0 9 3 1, m 5S¥ 1 1 - 1 0 0 4 3 3, #M^P 11-1 

1 6763, #H^P9-2 7 2 7 1 4#, #M^F9-2 
7 2 7 1 5#^4#M) o *^BJ©f-J^S^tt 
(I) il/TBWKIBjestiO:^ ±(CW5%L%A9I 

s„ 

[0024] ##fflli©tf ^AJSK^*©3E^[*«^rS 

t^;^-* Bwtc n-r . &a© i> © 



7 

y;HN V^HbVk <y#) T^yJl/ftJ-n 
(y*) T^y^M-rv^^k T 
*y;t/&- t e r t 7 9 y Jl/R— n 

-^>^;l/, (y#) yji^-n --^v;t\ (y 
30 T^y;l/»f ^P^^JI/ V (y£0 T^yiHt- 

n _^ r7 ^ ;l/ (^^) r*yji/K-n-**^^ 

(y£) r^y^K-2-x^;i/^^;i/ v <y#) r 
* y;i/iy^.;k (y#) T# y^Btf^k <y$0 
7^y;HFf>;k <y$0 r*y^K^*^k 

;k (y*) r*yjHt-2-y h^>x^;k U 
#) r*'y;Ht-3-yht^;K (y*) r^y 
;Ht-2 -b Fa+j/x^ (y $0 y;H*-2 
-b Fp + ^^nhf;K <y*> T^y^Bt^fTV 

;k (y#) r^y^B^ys^k (y^or^y^ 

bvi/> Fy^F+^>7>, (y^) 7^y;«m? 

n^?;W?;K (y#) 7^y«2-Fy7;Wa 
y^x-^k (y£) 7^y^^7iWoxW 
y?;k (y£) 7^y;H2-^7;Wax^x 
^•;k (y£) 7^ y;H^-7 Wnx?;ws-7JI' 
^ar/^y^k <y#) 7^y^t2-;^7;vt 
ax^-2-/^7WD^;l/xf;K (y£) T 
i^y^-^wox^^ <y#) T&vww*— 
yfrjrus^ji^ (y#) 7^y;*^7ii/tpy 
^y^k (y#) r*y;H*2, 2 -y/t-^ji/tf 
n^Wx?;K (y#) 7^y;H(^7;l/*py? 
;W^7;Woxf;Mf;K <y#) T*y^»2- 

(y £) 7*y^S2 ^;k 
(y y ;i/82 w^—^i/^P^^kx^k 

<y 50 

<y#) T*yji/»2 -^-^n^n^t^s/^y* 
;k (y#) 7* y ;vK2 - ;^7;l/*a-N ! i l f 
x^mcD (y 30 T^yil/* j e^v- ; x^UX tf 
x;i/i>;i/x>, a-y^;l/X^p> s ^n;i/X^u> s 
x ^ U > x jp* >ber *qsv©*#« erjMfre y 
; 7Wnx^i/X yji^uy'u bu 
? ft bx y 7 s >^(D y v JR£« bx y v 
b'x^Fyy F^^>7>, t^;l/FyxF^» 

m, vu>f>i0 : &^7;i'+;i'X^f;i'S 
[>^7;K^x^r^ ; 7^10^/7^ 
^ ;i/xx f 7;^;vx^ f ;v ;vu^>f\ y 
*;Wu-f$F\ x*-;U^WsF\ 7'Pb';l/7i/-{ ^ 
F\ 7^71/^ F\ F\ XZf-fr 

71/^ F\ FfWW-f5F, Xf7 9Avi/-(3 
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F\ 7xx;i/7l/>f;F, ^p^^7l/-f$Ff 

cd-^w 5 FS^ey ; 7^y nx F y;k y y 
ux h V)i^<DT2 y ux f y;^/7- ; r^y^u 

75 F\ y £^ yj|/T5 F*D7 5 FS^WfcTxjWR* 
/7^;ftStfx;K 7'tiW>Jifc^k fcT/ty>» 
bxjk 3cJ§*Kbx;k SR»tf-^©e^;l/xx 

x>, ^y^i/>foftSyx>a; fgftbxjk Mb 
bxy^>, Sftry^ 7yiV7;^^WW6 

[0 0 2 5] ifx;ni^ii*s t (y *) 7? y 
7^yoxF'J;^y7-, 5F*Kb 
x;^y7^ N 7^tbx;^y7-W^-/ 

[0 0 2 6] ft*t?fc, ***©*rt9»*6, 

3R*yv-aop <y*) 7^y;HS*^v^!!fSb 

l\ <£0»iU<8, 7^J«xXfM/7-M 
y^^y;i/Sxxm^7-ti>^ #&c#f*b<K 
7^;^Rxxm>"7-t*5. — jRjSS^^offl 

*y*K^>b3R*-/v-35«E«:»*Wr». — gift 

7^yi«xf;^ii bft«^ftttWtttt«:«n** 

y;l/R^;WC«#«|ASCi*>"fiTtBr**o fc/c 
y;^^?;V(Dj:b^«:Ji^ , rccf*i^cD^ff% 

3 0%«T«:-r*(O3Wa:0»*L^. Wtttt^rJi 

40 teB*3R#»A3ftfcr* y ^«2 -y h+w^r 
^yji/«2 -x F^^x^;i/^*ffl^&cr>«>j?*0^o 
fc/cl, I»cx^r^^7^n*ViOiA 

wt^7>^K*nt^s«t utB, 7^y^x? 
50 ;i//7^ y^t^^/T^ y ;H2 - ^ f+^x^ 
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(MJ£r4 0—5 0/2 0-3 0/3 0-2 0) ©ft 
[ 0 0 2 7 3 ##S§BfC:te(,>T«\ ttl £>©£?£ Gt^^ 

•£T&fltfc>ft<. -e©i^B. cft6o^uu*yv- 
j^ssitr 4 o tir t, c t l- i\ ft *s± 
ia*ii^-e#!l>tB ( ^ £ ) r ^ y jmi b. T&yji 1 

[0 028] #^BJ!©fc*~;u«»lrf#©#^fi#^ T 

IlfcllW^l (Mw) iifcWJH^S: (Mn) 
£©J:b (Mw/Mn) B. WfCR&EStifti,^ £jg; t, 
<B1. 8*j«T?*»K J:0ff*KBl. 7£TPC* 
•3, §6K»*L<ttl. 6«TT?&D. ft*J*r*l/< 
Bl. 5«Tr*f3. »K»*0<»1. 

sa^B^yx^^y^^Asc-cfccftt,*, ifc 

•So 20 

[0029] «c *» w ■& tr *3fi*^<D«¥i&# 

h ^7 ^ --CSlJ^bfcii^ 5 0 0-1, 000, 0 
0 0©ttffl3WfF*L/<» 1. 000-1 00, 000*5 
<fc?)*f*0<. 5, 0 00-5 0, 0 0 03WS6{C»* 

BHStt. PfiSBSftftW *0®7^*^S^$f $ U 

[003 0] r-jRWft9y*^3i^£j B1BfM&^ 

C©^-CB#S©W^S*Wr -5* > 40 
BWWK 0#*^ft'WciIA3ftfc^©T\ Wt^b^ 
©iSt>S£#£»J: 5 i Ufc*&ccB, cotyv-j 
frft 0 Alfcffi 5 ifcg*s* 0 . j»K4>*«iffl-ctt C ©# 

?e© , sftat**A3 *ift^s£#©tiji^A# < n&t 

tf>, ^fi^WJX < tt£©ffii L 6 tift I > 

[0 0 3 1 ] r«HJP9S5*Jl/M^j B. Jgtc. W£© 
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C C £ ici rj B«i§*f K) ©#T-«© 

[0032] rm&mmmi b. mmtm<o^m^ 
w*n& c t #* njm-c * * Hi$Ntc*t u -ca>& d a 
«©^©wt&*£*Tsa^»^#i&^* 0 , m 
mi>&&~amm~cmm&&&. *fc±ta© r-j$8<jft 

[0 03 3] Cti^Ot^aittRfitC. rt;t*>^7 
5?#*M£t&j B, *-&aKfl&WIK* ^#;HBI±©# 
* ? y > ^*£tc «fc *ff±S!6*tjBC *3 ^-n^c&MiP 
©KL^istv-S^^^S^abD^P., fttjLHJfe 
jWSCOKX < , #^-«#*©$H> (Mw/Mn* 1 . 
1-1. 5SK) S£fk&*»6*i*££t>K: 4 %/7- 
iM^fiJ©ftii*J:b«Cj;r>T^f-«BS*K:=i> f-p- 

[0034] m~?x r y b*>^7y*;n^ffij b, 
±tc, ^©wtia^wrs-tyv-^m^oBBffi 

[0 0 3 5] y hf>^S^iB$^Jc*JliTB, 

OCi^^5, -IS5CB, *^*^FrSf4'f 1 3 tl/c © 

[0 0 3 6] r y hf > ^5 Bjffi¥S^ ft 

B. fciitiyt-t;!' • • Vt>> • -Jr 5^7;P 
yfxf ^- (J. Am. Chem. Soc. K 19 
9 4¥, 1 1 8*. 7 84 3IKS8h5J:^Ji3^ 
hjj<^7 ^ y>^ft%ffll4<S*>©. v^p^rlx^^-;!/ 
X(Macroiolecules), 19 94^ 2 
7*. 7 2 2 8HK^Sn*J:5«:-bo+i'F'fb^» 

tezv^itiifrnumzm^z ^>©> fi^a^xtt 

^jUS-^-j (Atom Transfer Radi 
cal Pol ymer iza t ion : ATRP) ft 

[0 0 3 7 ] r y vyir?*?%)i>m&&i ©ipT*fe, w 
m>^u>?zsikW$>Z> p y >fb^ ;P*-->Wb-£fj^ 

*a^-r^ rjw^»5j?*;i/*^ffij b> ±ffi© r y 
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*?& v^>vmm&w<Dwm-fimt br«s turns L 

\,\ ccDM^Kj^^^fi^ibr^M^iiMa t 
yjaszewski6, V*— -fib • 3r~7 • T* V *> 
> • ^ 5 f])VW-x.J~ -f — ( J . Am. Chem. So 
c. ) 1 9 9 5¥, 117*, 561 4H, v#P*U 
^»-*X(Macromolecules) 199 5 

2 8*, 7 9 0 11, If-f x>X (S c i e n c 
e> 1 9 96^ 2 7 2*. 8661, WO96/30 
4 2 l-Sf&fg, W097/1 82 4 7-5f£$g, WO 9 8 
/0148 O-Sf&fK, WO 9 8/4 0 4 1 5-^&$R, & 
Sl»»S awamo t o6. v^ia-tu^.*— JI/X (M 
acromolecules) 1 995^, 2 8*, 1 
72 11, - 2 0 8 6 1 6#<&fS, ^M¥8 - 

4 111 7#^R&£j&«p;tf6ft&o 
[0 03 8] ^WCteOT, cnecDU b>^5^;*7 

C0 03 9] £trc y vyv^v-tjfrw&K.^xmm 
%© — p, an^tt^j^ffl^fcm^co^-r^Bj-r?,, 

[0 040] if?IB¥4 - 1 3 2 7 0 6^<afR(C^§nr 

T^P^>^©*^*£f#S#&£, «f53BS6 1-2 
7 1 3 0 6 #1*2 5 9 4 4 0 2^fg, #MBg 

54-4778 2^fgiC7n^n-ci,^ j; 5 wmm^ 

[0 04 1 ] «T(c, y tr^^^e/^^s^coti-rsi 
w-r-5. 

[0 042]f®H, *-T. -ho*^bMb^f»a^ 
©9i?*;l'JlWSW*fflC>&*ffitC-3liT»iW , i-&. c© 
m^-rtt— mcg;W&=- Y V-^VtDl ( = N 

-O •) £'-7S?:Z7;l'3 1 * sr btffll,^. c© 

i5ft^ft«ifr», RjeaSftftt***, 2, 2, 

6, 6 -MM- i - f-^y^ji/*+^v^^;^2, 
2, 5, 5 -Bi&- l -fc;y-;W=t : '>7yA;i' 
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l>#s, 2, 2, 6, 6-f F^y^-l-^'jy- 
W+->7y*JKTEMPO) , 2, 2, 6, 6-f" 

\-=ys.=9-)h- i -f^ytyr-ji/^^^^^^jk 2, 

2, 6, 6 -7- ?Jl/-4-^-+V- 1 -hT^yy 

2, 2, 5, 5 h^^g=-;u- 

l-fayi/iW+^^JK 1, 1, 3, 3-7- 

io f--7^?-Ji'-2 --f v>f> F y -■M-^^i^k 

y=^;L< (galvinoxyl) 7 'J-7y*JWfO 
[0043] ±IB^^^^^i- b*>^W»-7i?^;l/^ 

*y"7-©S£*sjJMf-r*&ifc*.6ft*. W#©$ffi«iJ 
^«#{c|K^3n&k©r«&l>#5, + f 

20 *JMC*fU JVtJft&l&fflO. l^lO^JU 

[0 044] <7Z?il)l>m&.ffltLTi*. «*©{fc£4»* 

vsnTzz tafias s^&jk*#t-c, ^s?** 

F, ^P-Ol^— Y*$G>*JT is to F 
®, j^'Jl/rc-tf^F, t -y?;W^^'> 

jr^^is-ft—tf*-— K b"X (4 - t -^Jl-V^P-^ 

t-^;ww*^f H-F, t- 

s^ic ^•-^•+^F©ftt> t ){cr , /tf^-f v/?- 

[0045]Macromolecules 199 
5, 2 8, P. 2 9 9 ST-fg^jTr^-SJ^tC. 

40 (c, TH©J:^<i:T;i/=J+^r2><b^W%HI>ftWiL' 

[0046] 
Mfcl] 



13 
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[0 047] ±fg©-=- F-ffc-^fc £©7-^** 

i\ 

[0 048] com^m^isxKm&nu. mm^n 

C.H,-CH,X» C 6 H 5 -C (H) (X) CH 3 -, C 6 
H.-C <X) (CH 3 ) , 

JR. JH3R, 3:fc';J:3>?sR) 

R*-C (H) (X) -CO,R\ R x -C (CH.) 

(X) -CO,R\ R*-C (H) (X) -C (O) 
R\ R*-C (CH,) (X) -C (O) R\ 

(iW, r \ R i « 7 J<3ftM^3: fcfcfc^SRifc 1 ~ 2 0 © T 

t *fc«T9jm i Ji^i, xum. 

SR. JUK. *?t5i3?5R) 
R 1 -C 5 H,-SO ! X 

sfcUT^^^^i, xwmsR. * 

SR. *fc«3^3R) *#s*fcT6ftS 0 
[0 049] JR^Mr^y^^a^OHB&JWi Lt, S 




'So 

[0050] T>\s>r-)mzm~?z>mw^v>\tw± 
bximmzti-r. (2) cc^-n&t* 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) -CH, (2) 
(SC*. R 3 «*5R. R 4 . R s «* 

20 SR. jsgsRifc 1 ~2 0 © 1 ffi©T;P+^a, T 'J 

(Cj»§L<fck©. R 6 «. -C (O) O- (x*T\rl> 
») . -C (O) - (fl-m . *fctto-. m-. p 

-^i^^i, R 7 ttSHB«r£. *fcttKJR»i~2 ' 
o©2ffi©#S3r l ffl«±©x-y-jns^*^r , r» 

X»iS3R. JISR. Sfc'Sa^jR) 
S»*R\ R 5 ©J|#M£ UTS:. >fcSR. jrfg\rt/», x 

[0 05 1 ] — jSSse (2) -e^ns. r;^^;H^ 

XCH,C (O) O (CH,) „CH=CH,. H 3 CC 
(H) (X) C (O) O (CH ! )„CH=CH !l (H 3 
C) ,C (X) C (O) O (CH,) „CH=CH,, CH 
3 CH,C (H) (X) C (O) O (CH,) n CH = CH 

2 % 

[0 05 2] 
40 >X 



(iJBO&oSKfe^T. X«f£3K. HSR, £fc«3? 
JR. nB0-2 0Offl8) 

XCH,C (O) O (CH,) n O (CH,) „CH = C 
H,. H 3 CC (H) (X) C (O) O (CH,) n O (C 
50 H ! ).CH = CH il (H 3 C) ,C (X) C (O) O 



15 

(CH,) .O (CH.) „CH = CH,, CH,CH,C 
(H) (X) C (O) O (CH,) „0 (CH,) .CH = 
CH,. 
[0 0 5 3 ] 
Ut3l 



C0 2 (CH 2 )nO-(CH2) ffi CH=CH 2 




(±IB©-&S;fcfci=>-c, x«S*. JU& Sfcsa 1 ? 

SR. nttl^2 0<MHt mtt0~2 OOffiR) 
o, m, p-XCH.-C.H,- (CH,)„-CH = C 
H,. o, m, p-CH,C (H) (X) -C 6 H 4 - (C 
H,)„-CH=CH,. o, m, p-CH 3 CH,C 
(H) (X) ~CH 4 - (CH,) „-CH = CH,. 

SR. n«0~2 0©S8R) 

o, m, p-XCH 2 -C 6 H 4 - (CH,).-0- (C 
H,) „-CH=CH,. o, m, p-CH 3 C (H) 

(X) -C.H 4 - (CH,) „-0- (CH 2 ).-CH^ 
H,C = C (R 3 ) -R 7 -C (R 4 ) 

(S4». R 3 . R 4 > R s . R 7 > XMLBEKIHID. R 

8 «. -c (o) o- (x*<2MHt) . -c 

(O) - (.trhS) . *fctt. o-, m-. p-7*~ 
U>*£*?-) 

R 7 KiO&l&£. * ?fclSR3R» 1 ~ 2 0 © 2 «©W$« 
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*CH,. o. m, p-CH 3 CH,C (H) (X) -C 6 H 
4 - (CH,) „-0- (CH,) .CH = CH ! , 
(lB0^5K*l->t, X»J&SR. A3R, S&B3 1 ) 
SR. nttl~2 0©SS& mB0-2 0©li) 
o. m. p-XCH 2 -C 6 H 4 -0- (CH 2 )„-CH 
= CH 2l o, m, p-CH.C (H) (X) -C.H«- 
O- (CH,) ,-CH = CH 2) o, m, p-CH 3 CH 
,C (H) (X) -C.H.-O- (CH,) „-CH = C 
H,. 

io (±ts©&S;fcfcv»'r, x««3R. asr. SfcBa 1 ) 

SR. n«0~2 0©S|fc) 

o, m. p -XCH,-C 6 H 4 -0- (CH,),-0- 
(CH ! ),-CH=CH !l o, m, p-CH 3 C (H) 
(X) -C 6 H 4 -0- (CH,) „-0- (CH,) ,-C 
H=CH„ o, m, p-CH 3 CH,C (H) (X) - 
C.H«-0- (CH,) n -0- (CH,)„-CH = CH 



( 1 «K±©x— f-JHBf^*^T?C»Tt>^l>) 

vjg^tittfbsnri^-s©^. R'iitc (o) o 
7 x i u i/w»-&ms %>£&&&f u t> & < » wm 

(o) o*. c (o) a. 7*ii/>a*«*f*ui>. 

[0 054] -«5£ ( 3 ) ©ft^**#Wfc0K*rS 

CH,=CHCH,X. CH,=C (CH,) CH,X. C 
H, = CHC (H) (X) CH„ CH,=C (CH,) C 
(H) (X) CH,, CH^CHC (X) (CH,),. 
CH,=CHC (H) (X) C,H,. CH, = CHC 
(H) (X) CH (CH,) ,. CH, = CHC (H) 
(X) CH S . CH, = CHC (H) (X) CH,C X 
R 4 R S C (X) -R 6 -R 7 -C (H) 



(±fB©#S;icfeii-c. Xte&sR, HSft. &tdtt&? 
SR. n«l~2 0©^it m!iO-2 0©llS!) 

20 r)Vir^)vm^-r?>mwi^y>itmt b-c«$6(c 

-*fc£ (3) ti3ti5,fc^«W?.nS. 
(X) -R'-R 5 (3) 

* 6 H,. CH, = CHCH,C (H) (X) -CO,R. C 
H, = CH (CH,) ,C (H) (X) -CO,R. CH, 
= CH (CH,) ,C (H) (X) -CO,R, CH, = C 
H (CH,) 8 C (H) (X) -CO,R. CH, = CHC 
H,C (H) (X) -C.H,. CH, = CH (CH,) ,C 
(H) (X)-C ( H„ CH, = CH (CH,),C 
(H) (X) -CH,. 

30 (±lB©#^icfci»r. xtittBRv *JR. stcUB? 

SR. Rit&iWm. 1-20 <DT**H4t* T U T 

[0 0 5 5] TX'ir~)\'£&% : fi'§'2>'^&i> t >itX)\sfc~ 

o-, m-, p-CH, = CH- (CH,)„-C 6 H 4 - 
SO,X. o-. m-, p-CH^CH- (CH,)„- 

o-ch 4 -so,x. 

(±ia©#S;{cfei»r. xrasss. ^SR. $/di3>> 

40 SR. n«0~2 0©SE*> 

[0 0 5 6 ] ±SSI*lfr>'Jji'**W-rsWIIP^n-> , > 



(R 3 ) CH,- [S i (R 9 ) ,_ b (Y) 



O] .-S i (R 10 ) ,. a (Y) . 
(^cp. R 3 . R 4 . R s . R\ R 7 . X«_hfB(CPID. 
R s . R"tt, t>rnt>iWHRl~2 OOT****, 
7y-;H. Tv)V*c)V&^ fk.it (R' ) 3 S i O- 

( r ' cmstifc i~2O0i «©Kf bwiair* o x . 



(4) 



50 



3ffl©R' itm— -Cafe- 3 T*><fc< . asc-a-cu-ctj: 



(10) 



10 



20 



17 

frMVmZm b, Y# 2 WcJLk&frr S £ * **i 6 ttH 
-t^nrfe<t< > Rfc-3TV»"C*><fct>. a«0, 1, 
2, gfctt3£, b»0. 1. *ft:t4 2%35Vr. 

m»0~l QOSBRr**. Ml, a + mbilT* 

(4) ©it^»**#w«:«m-r*a66f. 

XCH 2 C (O) O (CH.) „S i (OCH,) ,, CH, 
C (H) (X) C (O) O (CH,) „S i (OC 
H,)„ (CH i ) ! C(X)C(0)0(CH ! ),Si 
(OCH,) XCH,C (O) O (CH,) „ S i (C 
H 3 ) (OCH 3 ) ,. CH 3 C (H) (X) C (O) O 
(CHJ.Si (CH 3 ) (OCH 3 ) ,, (CH 3 ),C 
(X) C (O) O (CH,) n S i (CH,) (OCH 3 ) 



(±fa©&5£ic*j^-c\ xizm.m, Mm, as*. n» 
0-2 o©sg& ) 

XCH,C (O) O (CH,) n O (CH,) „ S i (OC 
H,) 3 , H 3 CC (H) (X) C (O) O (CH,) „ O 
(CH,).Si (OCH,),. (H,C),C(X)C 
(0)0(CH ! ),0(CH ! ).Si (OCH,) C 
H 3 CH,C (H) (X) C (O) O (CH,) „0 (CH 
,) „S i (OCH,),, XCH,C (O) O (CH,), 
0(CH,).Si (CH,) (OCH,),, H,CC 
(H) (X) C (O) O (CH,) n O (CH,) ,-S i 
(CH,) (OCH,),, (H 3 C) ,C (X) C (O) 
0(CH,).0 (CH,).-Si (CH,) (OCH,) 
,, CH,CH 2 C (H) (X) C (O) O (CH,) n O 
(CH,) i (CH,) (OCH,) ,, 

(±l2©SS;iCfct=.r, XBfSJR, HSR, 3<?3Pt ntt 
l~2 0©ISIt mtS0~2 0Oli) *30 
(R 10 ) 3 „ (Y).Si - [OS i (R a 
R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R s 
R\ R\ R\ R 7 , R", R\ R 10 , a, 
b, m, X, Ytt_hiBfc:|5ID) 

(CH, O) , S i CH,CH,C (H) (X) C, 

(CH,0) , (CH,) S i CH,CH,C (H) 
C 6 H 5 , (CH,0),Si (CH,),C(H) 
CO,R, (CH.O) , (CH,) S i (CH,) 

(H) (X) -CO,R, (CH 3 0),Si (CH,) , 
C (H) (X) -CO,R, (CH 3 0) , (CH 3 ) S i 

(CH,) ,C (H) (X) 

i (CH,) 4 C (H) (X) 

(CH,) Si (CH,) ,C 

(CH,0),Si (CH,) 
,R, (CH,0) , (CH,) 

(X) -CO,R, (CH,0) ,S i 

(H) (X) -C 6 H S , (CH.O) 



* o 
H 



m, 



(X) 
(X) - 

:C 



CO,R, (CH 3 0),S 
CO,R, (CH.O) , 
(H) (X) -CO,R, 
,C (H) (X) -CO 
S i (CH,) 9 C (H) 
(CH,) ,C 
, (CH,) S i 



40 
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P -XCH,-C 6 H 4 - (CH,) , S i (OC 
) o, m. P-CH,C (H) (X) -C 6 H 4 - 
(CH,),Si (OCH,),, o, m, p-CH,CH, 
C (H) (X) -C 6 H 4 - (CH,) , S i (OC 
H,) ,, o, m, p-XCH,-C 6 H 4 - (CH,) ,S 
i (OCH 3 ) 3 , o, m, p-CH,C (H) (X) - 
C 6 H 4 - (CH,) ,S i (OCH,) o, m, p-C 
H,CH,C (H) (X) -C 6 H 4 - (CH,) ,S i (O 
CH,) ,, o, m, p-XCH,-C 6 H 4 - (CH,) , 
-0-(CH,),Si (OCH,),, o, m, p-CH 
,C (H) (X) -C 6 H 4 - (CH,) ,-0- (CH,) 
,Si (OCH,),, o, m, p-CH,CH,C (H) 
(X) -C 6 H 4 - (CH,) ,-0- (CH,) ,S i (O 
CH,),, o, m. p -XCH,-C 6 H 4 -0- (C 
H,),Si (OCH,),, o, m. p-CH,C (H) 
(X) -C 6 H 4 -0- (CH,) ,S i (OCH,) ,, 
o, m, p-CH,CH,C (H) (X) -C 6 H 4 -0- 
(CH,),-Si (OCH,),, o, m, p-XCH, 
-C 6 H 4 -0- (CH,) ,-0- (CH,) ,-S i (O 
CH,),, o, m, p-CH 3 C (H) (X) -C 6 H 4 
-O- (CH,) ,-0- (CH,) , S i (OCH,),. 
o, m, p-CH 3 CH,C (H) (X) -C 6 H 4 -0- 
(CH,) ,-0- (CH,) 3 S i (OCH,) 
(±l2©#^cteur, xiittBR. Mm, Stcizuy 
*> 

coo57] ±ia^fstt^ v}vmzm~?2>mm>^n->f> 



(CH,) ,C (H) 
(CH,) 4 C (H) 



(X) -C, 
(X) -C, 



H 5 , 
H s , 



(CH,0) 
(CH 3 0) 



S i 
(C 



50 



) ,-b (Y) „ ] .-CH.-C (H) ( 
(5) 

H,) S i (CH,) 4 C (H) (X) -C 6 H,, 

(±i3©^icfe^r, xtzmm, Mm, *fc«a>? 

3ft, RlZmmm 1 ~ 2 0 <DT)l>* )IM, T v -jvm, T 
[ 0 0 5 8 ] _hfBt Fn^^;va*J#oW^ay>-ft 
HO- (CH,) n -OC (O) C (H) (R) (X) 

tLtctemsm. i ~ 2 o ©TJi'+^a, r u 77 

)1>*)IM, nBl-2 0©a) 

H,N- (CH,) n -OC (O) C (H) (R) (X) 

(^*, xum.m, Mm, ^tcUB^m, R^mm^- 



IS 

)l>*)l>m. nBl~2 0Olt) 

Mb^l^-^ft^i l/TKffJcRg^ft-f, TIB© 

[0 0 5 9 ] 
Ufc4 3 
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;l^;L/^ n«l~2 0©MSfc) 

it£ 1 ^rt&C 2 -o^±Wr^S^^f#S 

[0 0 6 0 ] 
[fb5] 

10 



o,m,p-X— CH 2 — CeH4-CH 2 — X 



CH 3 CH 3 
o,m,p-X— CH-CeH 4 -CH— X 



CH3 CH 3 

o^n,p- X — C— C 6 H 4 — C X 

CH 3 CHs 



V V 

X— C— (CHaJs-C X 

CO2R C0 2 R 



CH3 CHg 

X— C-(CH2) n -C X 

C0 2 R C0 2 R 



H 



H 
I 



X— C— (ChW„-C X 

COR COR 



CH 3 CH 3 

X— C— (CHJn-C X 

COR COR 



VU*^S. n|*0~2 0<DfSS, XfiKBSS, A*. **:(439SR) 



" CH2 ~ C~* CH2 — X 

o 



-CH-C— CH-X 
r n 1 
CH 3 O CH 3 



CH 3 CH3 

-C — C— C— X 
r 11 1 
CH3O CH 3 



C^H 5 C 6 H5 
X-CH-(CH2) n -CH-X 



[0 0 6 1 ] 



40 Mb 6] 



02) 



21 
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if ? 

X— CH 2 -C-0-(CH2) n -0-C-CH2~X 
X— CH-C-0-(CH2) n -0-C-CH— X 

p? ?t* 

X— C — C-0-(CH 2 } n -0-C-C X 

CH3 CH3 

ntti-2 0ofi» r xttttiR, jyg> Sfcttao*) 

CH 3 CH 3 
X— CH 2 -C— C— CH 2 -X I J 

II 11 X— CH—C — C— CH— X 

OO II li 

o o 

CH 3 CH 3 
X— C C— C— C X 

r 11 11 1 

CH 3 O O CH 3 

9 0 
II Jl 

o.m.p- x— CH 2 -C-0-C 6 H 4 -0~C-CH 2 -X 

r*? f r- 

o.m.p- X— CH-C-0-C 6 H 4 -0-C-CH~X 

r-? ? r* ' 

o,nxp- X— C C-0-CeH 4 -0-C-C X 

CH 3 CH 3 
omp- x— S0 2 -C e H 4 -S02-X 



[0 0 6 2] c©m-^(ct5(,»rffli^ti-Str^.;nR^ey 
[0 06 3] S£ttftK£ LTMl>6*iS»££K»tt& 

m, 8m, 9m. 10m. jfcBiinjaii*^ 

iTS^Mtgft-e&s,, »c*?*tA>*><D&UT> oflfi 
©113, lffi©ill 2«©;l'7 ; -^.^A > 2ffi©|£X«2ffl 
©X f &)\s<b^fc&mih*l2>» <C*>T?fe. S3©l§ffe#S 40 

»* 0 ir». l «©il^t^J^Af*W(cM^'r § & h «. 
fcft*— *. Affc*-*l> 3«?Yb»-jH, }/7>ft»- 

m^zw&s mmm& : £~&iib&tcg)te2, 2' -tft-y 
isfrftj&zoymmfos 1, io-7xt>hoy 

?;^ifW>h'J7$>, -M^y H; x (2- 
7 3 ^ x 75 >^©^< y T 5 >^©iE&WSsftl 



Ot»Etitf-tt» N, N, N" , N" , N" 
>^^^i?l/>h'J7S>tl)5. 2ffi© 

(RuC 1 2 <PPh 3 ) 3 ) feftBiiL-ClfaT?**. 

fc % 2 «©i£© fc'X h'J7 s x;l^;*. 7 -f ( F e 

Cl, (PPh,),). 2ffl©^.^^;i/©tf^ h y 7* 
~A>frZ7j>ffi$. (N i C 1 2 (PPhJ 2 ) . R 
t>*. 2ffi©x s> ^rjKD £X F y ^^Jl^-y 
(N i B r 2 (PBu 3 ) ,) fc, LX0m~€& 

So 

[0 064] m&ttmmmctt&m<Dmmtp~cftK *> 

^A«K>^py>ibR<bWR3R*«» T-feF>. 
x^;i/^h>, ^g=-Ji-rv7>;p^F>^©-yh>^?§ 
li, ^£y-;k x£y-;K :/pAy— ;K -fyt/a 
rc>>— n-^Jl'T^a— t e r t -7*9=- 7 



23 



C13) 



jlzj-frmVTfVa-frmigm* 7-feb — b y;k * 
ftf-b y;k "<>v*-b y;H|©~ h y;i^3§*£> ft 

-#*-K b b^©*?-*'*- b 

s^w^n, 2 ««j:*a^ its 

[0065] tfc, Rjewsn&c**. M^itO °C~2 

0 0 °CCDffiH-Ctf 5 C £#5-C#. I, < tt 5 0 ~ 1 5 

o°c-e&5„ 

[0066] ^mmcom^fe^itxjin&im^ io 

tt\ Cu (I) %jWK4LTfflC>fc«F©Cu (ID 

teat l . »iwb*^©-«w& =? vtDhmmmm <* 

^©*§*£bTM^«l^#;l'Sl^£H«©¥SS 
tft^££&tfj-r73&-e&.g> (Macromolecul 
es 1999,32,287 2#M) . 

<smm> 

tts y )i>m<Dm. 20 



L<ttl. HB«±4. OJgTF. S6«c»*b<«l. 
2ffl£Lb_3. 5«KTC*S. >K 

-[Si (R») (Y) b O] i 
{j£if>. R», R"tt> l^ft 1-20 ©T.H/ 

^*iSt6-2 o©r y-;«. i*t7-2 0 

©r^JPt*!, Sfctt (R* ) ,S i O- <R' itm. 
m%t 1~20©1 ffi©^b*^*"C& o T . 3i!©R' 30 
ttPI— T*4)- 3 t^J:< . M^oTt^Tfe<fciO -c^Sft 
•5 b y^^^-^^Ct+^S^Us R'*fcttR 10 #2 

u Y3&s2«w±s=afr*i*-€-ti6ttiai— r*-oTt 

£<, R4-jtt,>T4Al>. aiiO, 1, 2, £fctt3 
bttO. 1. ^fc»2^-To mBO-19 
©&&?&&. fc/cb, a+mb^lt?**Ci*»JB 

[006 9] fjn*#s?tt«£ LtB, /ci iff, ymm 40 

& T^l, T5F1. TS^mi, ^Jb^7> 

«j*if6n*. cn6©^^-e«. T^^^^a, 75 

(CjfSL/l^ T^3^^»<DtfJ-CB^^[©4>5:«r^© 
®^T3&*Rlt5tteW»< . ^ b *^»>x b *^as> ?'V # 

jgJRT-£& 0 50 
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*«W©«fbttiBfi»B*«MbS -ttra: 3«fb»c =f a« 
Settft^ocgsfc 3 ft £*§^(c tt . =f Ait ttic* # IB 

^?r^^ s zgm&mft+m&j: tt < t ft s tc#>. %m\± 
■nmm<D'pt£ < 1 1 1 M«^is©^tc * s c t *s# 

[0 06 7] ±!2SWtt^y JH6*^=F*»«:^>&-< i 

feill-rsK-^i^ft, cprfe (^#) r^yju 

*S^#*tS6-r**SB, #£¥3 - 1 4 0 6 8#<& 
M¥4 - 5 5 4 4 4#^«. !f$ia^6 - 2 1 1 9 

£Src*s©-c, ffe.tx^s-^fftt^ ?B»ttv;ji«* 
tb^w^s^^-e^^ii^^KWr 5 --ire > m w/m 

n-Ci§tl5^MOtMK2«±<!:^t< , 

ttit*w<3te*ii»5iawi**U'ct,>*. ^ot, ^ 

«WW*SiE<. teK©fg^t*r.;nRM^-c*>-3r. iff 

[006 8] «Ttccn6ow«J6fc^rttwr*. 
^jttvyjk* 

**W©38«tt^ 'J Or tt. — «§5£ ( 6 ) ; 
<R") a- (Y) . (6) 

[0070] m*ftM&m*7mmz, 1 «©^ jmm 

T-«Cl~3ffil©«fflt?*|^"S-*Ci^*. (a + S 
b ) tt 1 ~ 5 {I©«gffl*ijif $ 0 1». JH*»»tat-«»*BI 

«*s*«f£^ y j«* «c 2 ffl«±^-r s»^(c«. * 
y jmz&tfrrz * axw&s. i flfiiiir**^. 

tt. 2 0«KT"t?**Ci3W*Lt>. i<K. — 
(7) 

-S i (R 1 ") 3 _„ (Y) , (7) 
(^*. R 10 . Y. attWIHilUDo ) 

[0071] «c*j, mtcmmsztite^M. mu&*% 
[0072] c©i ^ feSBWti' y }i>M*m~rz e -a- 

*ci*t^n»»*>, »««©ffljfc«-wsa^ffiffirsJ»^ 
«Kc^fc»^wfiaaK*jEW4-rs*i^ *©w 

fbiSKtt^^tt& < . S fcWft«©l©Rft*a L,/c^ 
*I.CiWofc 0 -e©HHCtt. aJ5^3M©fe© («A 

ttb y^ b+j^irtft*) r*<&©>wstA>. 
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[0 0 7 3] ttc. a*J3ffl©4>© <mtfb V * 

j^mat) »2ffl©^(D («*.«s^ h+^wtg*) «t 
imtMm'^yzzt&fc&ic. 2«©&© <m« 

h^^Wti*) £3<I©&© h 

[0 074] Y#sp]— ©*§-£. a^WSi'Y 

©5JBtt#W < & £ fcfe, Yia^i^ jKIW £ C £ fc 

«fc o iwttt^f b»©«wBrt£#*Mflrr set mm 

JKTK, *«9!CD t^^SM^flt'soaHBtt^ U J«© 

[0075] g-r\ $wim»K j: <o mm^ v >i 
[0076] sswtts' frm*>pt£ < t & i err a tr 

(A) t;^~;«£4>&< £& liff5t-;«l 

H 2 C = C (R 14 ) -R 1S -R 1B -C 

(O) O-, Sfciio-, m-, p-7i^U>Mi 
b , R 1 6 $ 1 ~ 2 0 © 2 ffi© W 

^*^6-2 ocDry-^»*fctiK3i8»7-2 o©r 
&*>\ — ^EfJicM^tt©T;l/^^Jl/*i«-^tt©t£^ 

[0 0 7 9 ] (A-b) y tf>^?^*;l/*-^{c<J:f3 b* 

M*C" (R 1 *) (R 19 ) -R 20 -C 
<SW» R 17 5i_hfB(-c|SJD> R a \ R l, «ife{c*^t 

^WR«^5l*rffi^*3R*ft:t»ilJ3R» 1-10 

0©2ffi©*f«**jj*U 111 

R", R"©*fW5ISiUT:»» -C0 2 R, -C 
(O) Rfc«fctf-CN©***W*Sfc©##iC#4l, 

[0 0 8 2] (A-e)St£ttOit«-AOy>i 



(14) igffl 2 0 0 3 - 3 1 3 3 0 2 

26 

* b FP^yMtftj^SfiTic^asif^,^ 

(C) 5y*Al§fcJ:!) t-^««^»*^JiaE-r<5BI 

(D) ^^^l/*^KJ:0 t'-Jl/»S^f*^^-T^I^ 

io aswttS" y ji^*wrsaM»£ttS!i*m>s2fffi 

(E) SJStt©Wl»gJR-^M3y>«i^%il>i&< £fe 1 

errs t*^.;nfts^#ic i ^tjitcastttti/ y ;i*£ 

[0 0 7 7 ] (A) ©*ffirffll»*T^-;l^l*4>a: 
So «T5c^^a^^TS*5. cft€>«:|IS5e;i*i£ 
[0 07 8] (A-a) -5i>*;va^Ccfci3tf^;^S 



20 £f£*^fiW-5B8!c. «*.«TI2©— «s£ (9) Kptf 
6ti-2>«fc 5 ft— ^f-«f icMi&14©T;i^~;l/a£mtt 

<R") =CH 2 (9) 

9f5g©*^v-©sffi^T^(c, miii. 

l, 7-:t#£> ; x>, 1, 9 -7 s *i>X>ife 
£-©<fc 5 ^S^tt©ffi^T^^^-;«?r^ < £ «> 2 f@ 

30 [0080] (a-o) si&tt©*f«r»RaR-^By>Si 
#*ii>!& < £ *> 1 fiw-rs ^-a-jrs^k, «*«r 
y >v v y ^ ^*n. rvfrhv*** >mt£ £©w«n 

©<fc 5ftT;^-^**W^**B©««sfe)IMt^»* 

[0 08 1 ] (A-d) KJ6tt©Wt>i8R-^ny>*S 
^*ii>& < £ 6 1 t^^l^ftK, 
(10) K*tf 6*iS«t 5 &7AiriJl«*#i'5$)l 

(R 17 ) =CH 2 (10) 

40 ^*'pts. < £ & i «frrs t-«i^fttc, 

[0 08 3] (A - f ) SjStt©R(^^-^Py>^ 
^*iO«c< £ 1 MWT-S tiJUi^ic, 
50 ^ (11) *si>tt (12) \cm$inZ > £.*jt£T)Wr 



20 
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HjC = C (R 17 ) — R 21 — 0"M* (11) 

R 17 , M'ttJJHKBJD. R 21 «J&59R8H~2 

H 2 C=C (R 17 ) — R i2 — C (O) 0~M* (12) 

(ss*. r 17 > M*ti±EKiaic. R"»iSS8S^ t. 

tcUmSm. 1 ~2 0"©2ffi©#tt*C 1 flfiLh©x— jr 

rt*te«£?/*/ci»'r4>j:i») fti'^tfens. io 

[0 084] ±Jfi©SlBtt©m>K*-^oy>fif^* 
4>ft < £ €> 1 fiWr* ^-^*^#©^£8:»v OTfiB 

[0 08 5 ] SfcT^-A«£i!>ft < 4 *> 1 fflWT?. 

tf-;t^*£#«, *ses*ii>& < <t *> i mm-?& t*- 

( a - g ) ^ h 'j^a^ h F<o<t 5 a*a*fwi3 
[0 0 8 6] (A-h) ry^-fyvn-hfor;!/ 

H- [S i (R 9 ) 8 .„ (Y) b O] .- 
{^cfi, R 9 , R 10 «> l>TnfcKSR»l~2 0©T>l' 

msm 6-2 o©ry i«ftin ~ 2 0 

©79W;Ht Sfc» (R' ) J SiO- (R' «K 
fil~2 0©lfOKffc*H'e$ 1 -9t, 3M©R* 
BH— ' C&-7-CkJ;< , MftoTt,vr £><£!,>) 
5FU*M^i'n4 s J«4Sl/ l R s $?cBR 10 *32 

ft o T«,»r & «fc 0. yss«s fc»in*^»ttJt* w 

Sft^Tl>r«)J:l>. a»0. 1. 2, *fc«3 
tfc, b«0, 1. *fcB2*^-T. mtt0~19 
©SggTC&S. fcftiU a + mb^ir*I.Ci«M 

-rsfe©4-r^ 0 } 

cne»t Fa->7 >{b-^©cf-c <£> . (l 

4) 

H-S i (R"> 3 . a <Y) , (14) 
(jS*, R*\ Y, aBlufBiCPD) -C^Stl&l^tt 

[0092] ifBCDaswtt^ y *K*#r * tpow 



(15) #|fi 2 0 0 3 - 3 1 3 3 0 2 
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* [0 08 7] (A-i) *) T2V)l>&9U V F© 

<fc 5 ft r ^ *■ - jmsmrn^ a y >{ t«* t u y >^© 

[0 08 8] (A- j ) T9Vn>WNFG>TiMrz.Jl&& 
[0089]$^irB(A-a) ( A- b ) ©Jc^ft 

(A-b) ©#&0*3 6K:j!f*tA>. 
[0 0 9 0 ] E^OW^R*-'"^^*^*^^ 

1 iiWT&t^ji-ifiSi^*©^ ^>&^t-&c 

^(CSl£tt©WO^*-^Ci-5 r *>^ ; Sr4>ft< 1 

<t 0 e> ( A - f ) ©^iS*5 $ p.ic»$ u 

[0091] *?t. ugtstt^y^a^w-rst pas/? 

-T4. (13) r^3tiSffc^W36*«^3nS. 



30 



i (R 10 ) s ., (Y) . (13) 
a^KiT^a-^, TJl'f't F. V F>^4©^. 
S^-^b7-/>t§^, 9^(0) 

8«©F!liL,r». RhCl (PPh 3 ) 3 , RhC 
1 3 , RuCl 3 , I rC 1 3 , FeCla, AlCla, 
PdCl 2 -H 2 0, N i C 1 2 , TiCl ,^^lf 6ti 

[0 093] (B) *J<fc^ (A-g) ~ (A- j ) ©# 

«E©t8fi*ffi»«T©«fc ^ jsw^^ns*^ c n 

6©^*{c(®e§n-5 fc©Ttt&t>. 
[0094] (B-a)-5 Jl/*-^-(c J; D t*^-;^S 
40 ^flc*^fiWSBSK, ^^.BTia©-^ ( 1 5 ) fc* 
If «fc 5 ft— tfiK«^tt©T^-Jl^li*9' 

it*#ii n-Mt&w&m 2 ©* yv- i b r srs 3 if -s 

H 2 C = C (R 14 ) — R 15 — R 1 ' — OH (15) 
(5OTi, R 14 , R 1S , R 16 B±f2(C|lID) 
ft*5, -^cpK; 

S^racS©l*W*. S t » BBt3£© * ^ v-©JgfS*^7fg 
50 tc, S2(Dt/v-i UTSlS§-lf-2)©^|!f*bl : '„ 
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[0 09 5] ( B - b ) V t"> ifWUAm&HC <fc 0 fcf 

y— ;l\ 5 — s^-fey— ;k T y-H/T-ilo-jKDJ^ft 
T )V *r ~ )V T )V 3 - ;U %StK $ & 
[0 09 6 ] ( B - c ) M^.K#W 3 P 5-262808 
&c^$tiS*^*^r# y j F©«fc 5 ft*K«$ 

[0 0 9 7] (B-d) 3 9 9 1 

2> #M^P8 - 2 8 3 3 1 0lcjjkZln%>£5ts;MMlt* 

[0 0 9 8] ( B - e ) m%-\£Wffi¥-Q - 1 1 6 3 1 2 

[0099] ( b — f ) mz.immw-4 - 1 3 2 7 0 6 
^>3g^£ii>ft < i 1 micm? & v~)imm-£:fa<D^ 

[0 10 0] (B-g) Kj£14©ffil>J^-^Py>;f& 
1=r£4>ft < t & 1 <BWT& K-Jl^M^f*^ 
(16) K^f6tiScfc^^7KK»^#-r-S^^fc*^ 

M'C" (R 1 *) (R 1S ) -R !1 -OH (16) 
(Sf. R 18 , R*\ R 2 \ «±IBiCRID) 

R*\ R^OH^IlittB, -C0 2 R. -C 
(O) R*5cfc^-CN©^ii?rWr?»fe©^^c|!ft U 



(16) #M2 003-313302 

30 

* (b - j ) y K>^^y*;v*^(cj: <o ^'^mm^w 

[0103] t©J: 5ft4b-£^£ L»r»#K:|B5esntt 
^*s. — (19) fc^sfisfb^w&ww e»n 

■5. 

HjC = C (R 14 ) -R 21 — OH (19) 

10 (^tfi. .R"*jj:cfR"B±aoyt«>©iPiartr* 
) 

_tia-«££ (19) iCTnsnziteimtL-amiicmg. 

3ftiiC>*s, A¥^§gr$)l,il^Ci!!i>^ 10- 
■i^-^-fey— ;K 5 -■^■fey— ;l\ T'J^T^a- ^ 

[0 104] ##HH-Ctt (B-a) - (B-e) 
(B - j ) ©«fc5ft#»«**Vr*^«:^ny>#t 
i£»^l<ft^J#&(c», y vy&WtrfrM&m&m- 

J: 0 <&m~C&& Mto>£ ( B - b ) ©2fj£#S 6fc»g b 

[0105] sjett«DWi»KsR-^oy>«f^4ii>ite< 



[oion (B-h) sj^tt©m^^«-^ay>is 

££;!>ft < t i> 1 IBW-TS K-.>WKS£f*K:, 

£&©£ 5 ft^¥#*SW#mi^ffc^*ft$!<5# 

[0 10 2] (B- i ) Si£5f4©KSl>gaR-^py>fe 
UK (1 7) (18) fc5*S*iS«fc5ft#Bai 

HO-R 21 -0"M f (17) 
(s^tp, R 21 fc^M*«liMBfc|IID) 
HO-R 22 -C (O) CrM* (18) 
(SCtfi, R^fci^M^iWia&tlHD) 

H,C = C (R 14 ) -R 1S -R 23 - 
) (Y) , (2 0) 
(SC*. R 9 » R 19 > R 14 , R 15 > Y. a, b. mtt± 

<fct>. ) 



30 tfi^lM^ffil^OWSiW*. 



i ) ©^rffi3W3 6tcH t *Ol>„ 



tr**jSj&»6 (B- 

[0 10 6] */c> 

^fi lib, mfcfr - -f vfr^- h trji/ h y ^ 
en. jBsk «fc »3— «tcftifenrL»* 

•> u * >-f bKJS©M^4^fflr * s. 
[0107] ( C ) ©*5*-Cffl^€»-^*(cM-^[4© 

h y^f K^'j/i/^ab^ (^^) r^y 
y i^- h ft i'© «fc o ft > Tie-M^ (20) -c^-r fe© 

[S i ( R' ) (Y) b O] .-S i (R 10 

■fSt-^t-^»*Sl£S i± *«3Wtc«F tcMRR«ft(,»«s t ^ 
K y bf> y^J?**!^, =f A Wftffi»*S8fip-r*» 
so ^ic^^S/S©,^*iiab-5i,HSBif^©- ; e^v-©SK^ 



(17) #W 2 0 0 3 - 3 1 3 3 0 2 

31 32 

[0108] ( d ) (ommmmmvm^ 6ft& . 
)\sM*mt2>mmmm t or hot*. \-m<xw- 3 

- 1 4 0 6 8. #&¥4 - 5 5 4 4 4 fc^Sft-S. HIS 
[0109] (E) ©^Stm^ftS, ±Sfe©KiStt* 

M"C" (R 18 ) (R 19 ) — R 24 — C (H) (R zs ) -CH 2 — [S i (R 9 ) 2 _ b 
(Y) b O] .-S i (R") (Y) . (2 1) 

(S;tp v R\ R*\ R 18 . R*\ Y, a, b, m, « 3&*«fc OSf * L/t». Mw/Mn», 1 .6«T3& s llf 

WKfcPIt;. R J, »i£»i^ Sfc»ii«l-10© *l<> 1. 5«T«Jje«c»*0t>. C©J:9&jJ«'.;* 

©77;l/*;«4it. ) 9$g§BS6 1 - 1 976 3 1^ RHUS 6 1-215 

R»\ R"©Wf!R9iaE£t/n*. -CO.R. -C 6 2 2#, #PHS6 1 -2 1 5 6 23-^fcJ:D f #MBS6 

(O) R*jJ:tf-CN©^*W**fe©:WK*f*l, 1 -2 1 8 6 3 2#^(CM^$tl*^7 4 VZs/Tfr 

U„ Stttttttt. #<&BS4 6-27 2 50 ^RU«f£RBS5 9 

<<¥1$JLT 1 . 2MJWT©SS*Sft^ y ^**WTSjJ< 20 - 1 5 3 3 6#^fcW^3ft5«^^^T>ffct§ftftl! 

yi-f;Hl^ft < I I ) tC-0(,>T>> & «W¥1 0-2735 1 2KgJ^n5#'J7*7 

<$*>*fS?B©SSftf*HJEiB»«:4st»r v ¥^LT 1 . 77 *£ZsMfrht£ZmM*m^tc-Jffi»K.& Df#S£l £ 

2-fi«T©^fr> »; juts-wr** 'jx-mi^ met. a^n^r>{fc«K«iBK*mi>* 

ftd i) ©£$i«tjg£bT«, -ass iffi«iw>. 

- (-R-O-) n- <»>';jH>*HM©Wltl. 21H«T©3? 
<3&f>. Rtt^^l ~4©2ffi©TJl/=¥U>*) -CM WtJ/';*lt*tS*Ui-' ^-rt^S^fc (I I) CC 

t>5ti5**y*^>7;^P>W*H>. JMtWtcW *Ji»r. aHWify^Sitfy x-?-;HB#©m©*S£ 

if6ft£. *t?*>A#^S©*>6#y*+^^nb-u f-h^=^>©J:5ftT;i^P>K^&&c£!&5 

*^Tfe^s«-e*oTfect<, **^»» cft6©?a ^tt^yjkg©M^g 

^f-C^otiJ;^, •€-©cfir'*)#fc$f*bl : '©{*^y ^Wc*jW-5si<yx-^HS*^ ( I I ) ©Slfiitt 

tt'>^nt»yt-;K #yt^ot»hV ->'j;H©i«?^lti. 2ffi£rrc*a. — ^rcf 

*-;i^¥>*ft6©fS^«n?**. <fc©*«HHM& y^aj&SjfeDtcfe^aiit**^©***!^^^^ 

^t3W^*ftTt>TfeJ:l>*s.. ±ffiSK*bSft**«# 5l>Sc < i «> 0 . liiK±r*SCi^f*K. 

#tfctf, 5 011%K±, »$L<»8 0t 0. 3^_h'T , ast:&;W«i:»)#*L< . 0. 5«W± 

[Olio] ft*s. u ftou* 1 ? 40 ffsiu c©*'Ji-f*ll^ (ID© 

[0111] *^BJ©;i<y x— f-jl/^S^ft (ID© ©3^craWLftt»fc©#*?f£ lA^. 1 . 2 

^fflBfttt. ffi«»^@«if SUfttci OffilL, ffle(TC*ft«»«:ro5eSftS*>©r»S:l». 

#mbs6 3-1 12642 E«©^Fffi^3&*flwrc* s . aawtts' y .frgoaiAffi 

B?{bi4ffl^©iSteg[<t (faitt) i-eft^Rits-hi-fc #»«©¥*& i/ri. 2«OT©SR«tt^yji«*wr 

fW&BKDflS*^*^*. WlW<fb£MS;* i* Sjjeyx— r^s^f* ( i i ) «> 

6. i^i-e^^t^ (Mw/Mn) y x—y-jHRfi^ffcfcitRtttt^ y ;HE**A"T * CtiC 

**F* l^o J*i*W«:{33R¥^^f«»3 0 OJSLh 1 [0112] JBWtt^ y ;b»©2£A«2£n©:£?£-^f ft 

2, 0 0 0OTWflH/<> 3 0 0£Lh8. 0 0 0OT 50 -Tftft*i, £tT©*j**^tf6ft 



* ©i»i>K3R-vM3y>«f^*ii>a < 4 *> i »*rr* 
;HSS^#©^^» , W^© J: ^ ft n y X 

y**S^W & ft S # C ft 6 tcRj£ 3 ft * *>t*r 

>*&-&nnt'&M£ ltb— ift^ (2D r^-rfe© 



(is) 
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**isTfr*lstt&{&>m&\*mi¥-3 - 7 2 5 2 7 

T^+u^a-^ftKoa^tatWH^i i - 6 o 

7 2 3{CE«3nri»*. 

[0113] ( i ) ^Wk^Ammm<D-nmm*m-?2>* 
»6nfcsi6*«ag»K3R«ft^ y ***** & 

[0 114] (2) (1) atH«KLT»6ti^T«l 

[oils] o) ^.mamM, xtf+^awv^ 

jS&fc^TWtfcX («T. Y' ■Mfmt^s) R&m 

[0116] c©y' -mm&m-rztrjmik&wtb 

■c«. r - rs ^^"otvi/h yy 

h^i/jy^> > r- (2-75 SX.?}1) rs^7'ot' 
=M^y h+^s^x r-T5 h y x 

^WT'FT'Bb'Ji'h yy h^isis^i/. r-j()Vt>y° 
F^of;W?Jl/ypi h ^2^5- >&£'©<£ 5 fry** 
7- vm^m^y >M; r-?V ^ b'^Vu b;i> h y y 

/3- (3, 4 -x^^^^i'D-^^^ 
;W x^;l< h yy h*5^7>&.i:©J;5i&X3}^*^ 30 
7>1; t'^fjihf^X r-y^ya-Y 
^+^7"pf;Ph yy F+s^-5>, r-T^yo-T 
;l/^+ix7'n f;i/y h ^i^>& £© J; 5 & 

£"© J: 5 ScttSRfifrF**^ >S ; 

-/V->r*- h t/O bVL- h y y K 4*2^9 £©<£ 5 
ft-/VS/T*- h^Wf ; y^Ji/*py 

HJ^1<^7X yf;i/yxh^>j/5>, h 40 

[0 117] ?B«tt^y;H6*3|tA"rsi«{c, # 

SBttttf 1 . 2 fla«T#-T -S^ y x- 



#M 2003-313302 
34 

c £ tc J; 0 v t££fttcaBflH££' y 
lx i . 2 ii«T*-r 

<¥«9 l r i . 2 «JMT©s»ft y *at**rr & # y 

x-fvt^fi^ft (ii) ©«fflS>5pte)L,r 1 . 2ffl 

«t©«h^> y )im*&T?> # y x-f*si^ 

(II) ©ffiM»£ LTB. t'-;l/Sl^# (1)10 
0 *«§|»C*f L , WSj V X 1 . 2 fflJWT©^^tt ^ y )V 

MttSiK'jx-^JHi^ft (in « 1 sasma 

±2 0 0 iWJTF**f * L < . 3 1IS«± 1 0 0 SMSP 
«fc W$K, 5 SSSP«± 8 0 MS&WT^M 

< <4>& < 4 1> 1 . 2 «a±©S5»fi:W«**W*- & # 
'ji-f^Sl^ft ( ill) <,c-D^r» 

<^>*$m<Dm<mM®mic*s^x. 'J>k< tt> 
1 . 2 ffl«±©?mi4if #i*£W-r 5 d< y x-f^«s 
1 i) tbx&, wuri. 2<i«T©^« 
ttv 'i;H^tl.* 'j i-f j^Mft ( 1 1 ) ©i 

- (-R-O-) n- 

(^tf» % R«j^*mi ~4©2ffi©T;^U>S) T*^ 

2 fflerF©2R»ttf y * ^ y x 
— f^ss^i* (in riatg u <£ 5 (cM^f * s „ 
ttc. flb©#Mft*ffi^E«t$*nn»'c*>«fci^, ±ta 

[0118] ^iicfj(c^b^>^. jfc^ottf 
[0119] #fgg§©#yx-?vi^S£# (ill) 

#MHS6 3-1 1 26 4 2K«©#ffi*&sffiflrc*. 
€»„ WfcttjHfiSft©fi«iffi{fc (faitt) 4-en*Mb5 

■iPh. ftft^mvifi-ofrfrnftlfi (Mw/Mn) 

Wtci33»^P*&»^«»5, 0 0 0JBUi5 0. 0 0 0HT 
■t)W£0<. 8, 0 0 01U2 0, 0 0 0&.Tifi£*)& 
StU Mw/Mntt, 1.6aTW$K, 

1. 5«TsWJg«:«F*L/l». C©J;^^jKy^^^TJb 
* U >©»Jfi*ffi«±a5©¥*& b r 1 . 2 ffl«T©a?« 

y )i<mzm~?z> ^ y x-f-j^m^ ( 1 1 ) rta 

tgtfc©iHHir'&-5. I1 

<^tt^> y *£>*9B9!©4>& < i 1 . 2 ffl«±© 

susttWiia^w-rs^yx-T-^M^ < 1 1 1 ) 
icte^x , asffttts^ y 7-^§P55-©ra©is 

-f*M-?4^ y x— ^Jl^©x-^;l/gJ^M^-©W«: 
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^{cfcwsjpyi-fjvsi^ft (iii) ©3?*t 

fel. 2ffl«fcD^<WT-5Ci3&3STiJK, 1. 2«K 
±4. 0«TC*SCi39*J:»)»*O<» MJC$T*L< 
«1. 5~2. 5fflWT-C*-Sc CW'Jl-f 

(iii) ®^t^^yjus«, mitWKOa' 10 

3o 

3^tt'>y^g©*gA& 

■t&mwpu < £ *> i . 2 ma±.(o^mmik^mf 
^^'ji-f;^i§ft ( 1 1 i ) t^a^wirs 
# y x - f-^m^icm^tt^ y ^a^A-r s c £ 
&cj:-?r?#.5©#5»*tA>,, 

[0120] Igfttt^ y JHS©SIA{4&Jai©*ffi'Cff 

^« it,\ iftWKiiwit i . zmxfomm^ 20 

y ;H4f 'J i-f (II) -ciettb 

<^>a < t & 1 . 2 fflmio^fittt-s *tr * jj< »; 

x-f;l/SI^ (III) <D&mn>'J>ts:< £ i> l • 
2 ffl«±©5HSttW*fe»4 *tr 2. # y x- f 
(III) ©ffifflSi ur«> tr-Jl'Jfi*^*: ( 1 ) £ 
jHyi-T-ji^fi^f* (III) ©M-£it«MSitn 

100/5- 

5/1 0 0©«ffl«:£>.5C£#y:D*?*L< . 10 0/ 
10 — 10/1 0 0©tSH&C*&C£# i E(C£?£ (A*, 30 
b'i;l/iM# ( I ) ©ft^Sc-r* *&W«tt**HR 

«f!itttfflfisift> >*ai«©iR'ffcttiB)ae»ic*5i>T 

tt, t^*^©S«*B^fti!l«©^fiT. 
T«evn*if>|^*^*SC£«c«fc»jaB*t Witt 
•g>„ MOttttitTtt, S^©^f fi £ 40 

[0121] C©«fc 5 LTtt. 5> 

3=-;H§^x^jp-v*-y-v U- K ^t/^ggi^^r— 
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A x^Ty>KIP?©2ffi©xX>fb£$j« : 

)im\-vz*f fx- fw/wsf y-rv:/a# 

Xx^T-feFTtf-F, ^ V 7*n jJ^S-'TJU 5 x 
<?Ax?;PT-fe (-T-fe-f— FfOflrJRx 1 ?^ 

> % #;l/xK>l!-te y "J» A> *;^>lx.^;K 

R ^— y-?-y^> * Is £M 
S^fc^£©R(t38MB •fctfift^'ft ; ^l-axfAf F- 9 
-F*!) ! fu-Fft^;^^i'T;x x^;kt5 
/ T5Ji/T5>, ^;vr;>, ^•^^ji'T5>. 

> s 'JJt'T 5>> ^>$f^7 5>> -feWS 
^f7 'J;bT 5 Z/#U'^*ris)\sT 5 >^?©fl!)K> 

7 , pf;FT5>, V>-{ v^nwsx y^fW? 
i>7 5i7S>> y*i»f;F75>, i>(2-x^ 

ytf;i'7 5> 1 yxf7';;v7;>, y^ju^f- 

>, h y 5 >. h 'Jt^W? >^©BIM 

MIHT3>W; F-yryji'Tsx tu-f^s^ 
ft Ar©iBW«PF»BiT 5 >3H : 5 «J» v >vr x y > , xf 

7'J*7- I J>, F')7xxjl.75>f©ffl7i> 

7?>, yx3?y-jUT3 >, h 'Ji$y-;l/7 s >, 
i>i f b>F'J7i>, hTji?l/>f h75>, 

-Y;bT 5 >, j/^a^v^sx <>y;i/7;>, 
yxf^^^'PWry^ ^>'JI/>y7 5X 

l/>i?7 5>. ^W^?U>y7S F'Jx^ 
b^^T 3 ?7xy>, i/^ix^^xi/^ 
2, 4, 6-F')X (yyWS^^^) 7sy- 

;k N-^9 : -;i' J: eJi'*y >. 2-x^ju- 

(5, 4, 0) •^>f ; -fe>-7 (DBU) f©7 5>« 
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KJSftfc J: CWB^tlj ; ja*J©rf* U 7 5 > £ &iMMWlk *> 

y r 5 f^ii ; 33i©# y r 5 > 
tx#**sit^t<Dm&&mm : r -7 5 y:/at:vi> 

T-T^^'Ob'JW^^F^i/i/^y^ T- 
75 tVl/^?;l/yx N- (/3-T 10 

((8 -75 /If*) 75 tZfrjl&A,*?jl J-+*> 

N - (/3-75/lfA) Ti^^ah'JtF 'J 
lF+^7>, N- ((3-7 5^x?;l') 75^7'P 
tVl-y^^^X h^i^X N- ((3-75/lf 

rs ^tatvi-h y-f y^n^i/j/7>, t-9 

-7 5y7"of;^i;^h^7> 1 N--*<>^- 
T-75 SZfUfJlt h yy N-tT^l"^ 
>^-T-7S^7"Bf*F 'Jih^i/^^f 20 

75>»^'jwy7- 1 i/'j;Ht7 5^#';7 
^mnrs. y^y^y^w, 7^x^7 5 ^Sil7^ 
x 75^>y ;Hb> 3->f©7 5 

[0 12 2] CftP><DMMU. m%CC®.mbX$>£<> 
0 0§& («MS&, OTISID) fCJfcfLTO. l~2 0g&g 

p»s u < > i~i ommmt. ia>„ 

& £ c t & £> D . £ fcflgfbSiSj&s-h^cciitf uif < & 3 
— -ft. yyy-)vm^mm<Dm^m.^c(D 

&?)3tSf. ff«tt©,^>6 feftf*b< fcfc, Wtc 

3ffi^ftl^©?£tt£ J: *) i*«>4fc»K. 7 5 >3JHb£» t 

H«k > ±te© 7 5^«%#r5V7>*?^y> 

*SWJ««iO'CfiEfliT4CifclI» , r**. C©7 5^ 

5 ) RVT 5 sW*m-?hik&m-C& <0 , C ©JD*»«? 

F * h *^*^»n*^)l?Ma©j*>60* L 

V». JH7K^»ttK©«*, 2fflJBlh. S(C3illh^ 50 
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[0124] cn6(D7 5 yii^mcym^m.u.. v-ji> 
mmsw ( i ) <D^mm^»i o ommmcMLxo. 

0 1-5 0mHPgflf3W#f*O<, MCC0. 1-201 
SgB#S<fc «5 *? * IA>„ 7 5 >f fc^ftCDiB^MsW 0.01 

mm.B*m-c& z> t mimmm < & st»^w* d > ^ 

7 5 >ffe^«»©E£*j&s 3 0 S*g|3?rM^ 5i, # » h 

[0125] Cn6©7 5 1 

[0126] Jgfc, TK-«K (37) 
R 49 a S i (OR 50 ) 4 ., ( 3 7 ) 

- 2 0 ©g^* * m**Wft©Kf b*3ia£"C* -5 „ 5 6 
fC s a«0. 1, 2, 3©t,»fn*>t?&S„ ) ~C7jk2ti 
S7 5 yl^v^y-jHSfcfcf^^^ift^a 

[0127] WMir-tmit-gimtLXli. WS&tStitt 
>, h y7i-;W F+i/j/7>^©- (3 7) 

©R 49 ^. M^^6-2 o©7';-^a-e*.5^©*^ 
^^©MfcSJE&^JtoiS-rS^iS^^t^a&JcJff^ l. 

iK^7>B, fS^Xh-C^f). Af^S^-C&S 

[o 128] c<D5-jmit&m<Dm&wiz, a-frmm 

0 OSPiC^LTO. 0 l~2OB0gflD#*?*l' 

<, o. i-i oau*sjgK»*bi>. tr j mt&»®m 

©I5H^±H^ i . «{b»©«lt-*>g [gBaSflfcWSTT * 
[0129] ftfe, «g{tM«C • MtSiJ©«il^SllS 

*i6Bj(D— (i)^(6) tg§nst'^;i/s 
<saitt«^w>*aiw©«j«»tctt. s> y y 

> ^S'J^, v y y > i^W£W©SNMtf«f^SW* 

(a «) aiftWf j&^Eft-r* ciK^t. y 
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r--fWT*— h:/Pfc*A/h yy h^v'^5>, r - 
-fVS'T*— h^BWh yxf-ti/-^^^ y-AV 
UTZ- F- :/P b°A<^ ^-A-i^x Y*%/*s*5Zs* y-AV 
UT*- h^nfjww^ h^->^7>^©^v^ 10 

r -T5/:/PbVi<h y-f vr/piF^^X r-T 

fW?;i-yif+'>'>7X r - ( 2 - T 5 /i? 
AO T5 /t/PbA-b r- (2-T 

r- (2-73 yif*) b'A h'jxh+i' 

^"7>. T- ( 2 - T 5 VX^A) T 5 /7*OfJW 5 1 
j^lK^>7>, t- (2-75^1^) 75^ 20 
7'PbAI- •J-fV^D^J'i'7>, F7*P 
b'A h'Jj( N-^x^-T-TS/^ 
pfA-h y jt N — 5>S/Jt-T-7S V 

7*Pt°Ah y.y h^>i^>, n- tr-A-o^A-- r 

-T 3 >7"PfA h 'JXh^'>7 >f©7 3 ^il^W 

; r->^*7'h7*nf;i' I- y^ h^s^ 
y - ^ )Vf}V'YV } a\z)hY 'jiFt^7>, r- 
^A^'ht/PbA^^A^y t-*i^>^>. t-^a- 
#7° f- 7'P fcTA-j* ?Ai?x f- >#<D^ Jl'*^" h 

Mf->7>! ; r - ^y ^ F^i^-7'Pt'A- h y ^ h * 30 

/3 - (3, 4-x#=^i^Vi'P^+^A) x^AF 
yy b + ^i^X (3- (3, 4 P^* 
♦✓AO x^A-F yx h ^^^7 >f Oi#+ VlMi' 
; (3 -^AtK^x^a F 'jih^>7>, £ 
-^^i'lf'^x^A'K^ (2 f-^>lK 
~» S-"7>> N-(8- (^Jl/sF+W^AO 75/1? 

jb-r-TS/^'nf^b y^ f^s^^^o^a^' 
^>7>1; bx;t/|-y^ F3^>^>, tf^F'J 40 

X F T - J* & 9 y P A ^**V7'0 bA/^ 

^Ai?^ h^i^ZA y-TZuA Atf^r/P b'A 
^ g=-;b h y x h +i/>>7>f<Dt-;H^in«^ffi' 

ny>d*i/9>* ; ( h «;y f*^>»;ao 

rs/gK^'j;^ 1 ;?-, ^yjwbrs/^yv 
*a->5>. r 3 ^>yMb> ya->, ^n^-rv so 



#M 2003-313302 
40 

i/7*- F^vX JxyA{bd< , JxX'7-A^^>"5>* 
[0130] ^BJUCffl^SS^ ? 7*y >d^Wtt, 

aswts/ u jutwt^jni^ 1 o o §B&c*j- 

0, 0. 1~2 0gP©«5H-Cffiffl3tl€.„ #{C. 0. 5 
~1 0§B©«gHrffifflt-£<D*W*lA>„ *IMB©SMfc 

ffia»{c»sn5V7>* »✓ 7*y y^m^mt, 

#>;a>, spijx^K 5j<yx?^>, Ji<yypfu 
> N spy*~#*-ha^©#aaK5fKffl^ytti^. / 

>77 7"^fr*fc»7 7 V-j&if ttTt, i£b 

b, fiptcRjestifto*'. w*b\ x#*s4iwi. 

-/-.*#Ht. 5SJt 7A^A?£*-F^ 7?#^y 
[0132] ±EJ8*tt(*5fflJB 1 «S©^-CffifflLT 

» 7- y > o . i ~ 2 o sfigp. mm? sciw 

[0133] »«i§#^fflI®«H^>*JllHiB. ##6HJ3® 

-jsss; (i)^(6) tasnstiAjfii^toY® 
<ni^ij>^Hj(D^bt4«^^iicB. 4&«pnEffr«iK 
bTBWKis^^n^ci-^ 5 . igjft©f9S. fevtomB^ 

A/:7#U— K i> ( 2 - ifJK+yjl') v izu— 
*^^Jl'T^— y^-^^A-fe/^^r— h. S^^"?A 

Btrf^WffOflBJKJIix^f jMH ; ^x?b>^y n-A 

h yif i/>yj3 -a^> y"x- 
^>d?xyxy h-;n^fn^0* , J7Ji' ! t : u> 
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tt: zfuiex* j )\,m. ; #';i?i/>^V3-;K ^y 

ij y Cti^jH'J y 

fciPlft^©;Kyx.-~7-;i>® ; i^+Mt^Si, x# io 
*^*^r y>^>2M^©x3t^*^M8!@S ; -fe^ 

t»^'j3- jl^© 2 ffiT ;P a - ;l/#> 6f# 6 n £ # y 

iMt^-^a* warcms v x n 6 n £ trx * 

[0134] HiP'Ci>11tWSafrHt5 00-1 5 0 0 0 

{t b-cf#p>ft& «f&»©3 isro ^s, eomm 

ffe&JjBBSr * S £ £ *> «c. M^thSa^^+fc** ft 

Faast%sfc*u?t»^<o(a«ft (*£§ttt£&i>5) 

ft**. ^«3*iftl»rt*C©]*#T*riB 

[0135] ±iarw^T-Ff^sij©m^^««, 5 

00~1 5 0 0 0 iiBigbfc*!. $?*1/<«800~1 30 
0000-e&D> «fc»J*?*L<ttl 000-8000T 

* * , frHtim-r ft z i iw^mtc * o njtswftw 

[0136] Cti6©iftS^F-lIffiW©5%r. tfxjUfc 

-JWR*^tt©tfrr?*> ri'yji'M^wt 

L<, T^y;l/*«^*^S6{cS?iSL^ 0 M7>'J 40 
JWS«^*©^£iS». t£*^6©^Mi=rTf#kft£ 

fe©^. juaswsr * y y v-^ptf § c t&x 
ffl-e-rasjaaastei^is (usp44i437o, mm 

5 9 -6 2 07. #£¥5 -58005, 1 - 3 

13522, USP5010166) CCTfHHSft&fc 
i&*»W©BWK:ttJ: •)# * *©Wi Lt«#K 

iB5e3n«ct>*«3tsg^j*ftu p y -x%&*ptfe>ft£ 

(Ilt#f4 1 9 99^10 £ WED o #71^ flfc©#fiR 
ffii y tf>^5*#A*^ffi**>*SW r S C £#TS 50 
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c<D-%mc£tiit. *©a^ft©^«^nr*fi» 

<. ig*&Mb#WtlftC£j&>&*?*G< > Kic«M-?S 
fe©-cttfti>,, 

[0137] «^pJ^i©^«^«#(cRB^$n 

ftu#»\ i*c>ci3w»*t<. i. 8mmfim£biK 

l. 7«T^J;D$fSU< . l. 8«T#fc*J*f*l/ 
<. 1. 5«T*»S6K»*U<v 1. 4«T3*s«F«:J!f 
tt<, 1. 3JWT#*fc*f*l/l>. 

[0138] ±Msm^Fssmi^tsammit, m&x 

T S *> ©r a ft <, > . ^ fcsBKte £ -o r « W^-T- 
[0 13 9] Jfe*j£in6W9R!l». *^ftM®Bf(ciB^ 

[0140] uaRi*Mt>s»^©«ffl«tt. PS^^n 

^l,^. tx;l-M^# 1 0 0 SfigBJC^f IT 5-15 
OMMgR, fflKttl 0~1 2 OMSgp, §?»{C$f^ 

K«2o~ioo s*si3-c* s . 5 saa5*ss-r«w 
ffl^ij £ itcwigi oft < ft o , 150 amgR^a 

£«Yb^©^«^Jgj&5^H-r S„ 
<^«W>*»H^©iflbttffi^®fC». 

7X11, mmmm. ^^t>, 9)i>s.im, 

^y*. TOtt^y*, «F*tti";#. f 

fb- i'u-, m{b^^>. ^ybi-Jb, 

yy>h«&^ SKbffils> ffittffiis*, Mis 

[0141 ].c*i6*aw©9*T?i*eti»ttj/y*. 7 

K ^-jK^?^, ^*^^^a, mit^9y, 

[0142] wk. cn63teatttrswa:©i*t^b»* 

jSKfcMJnr * £ . ft*>-C *> . J:b«3mt (BETti 
^SOmVgl^ If5 0~40 0m ! / 
g> $f^U<« 1 0 0~3 0 0m ! /glS©8« 
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[0143] flRM£<Z>Xb>2/ U #**»**©«*: 0 

y #© i o-e b*~> y #aiHi©N ips i if 
[0144] ffiwrcwjyjw^**wfcw*» 

fcHfltefctt. iKBKfc^f^. A. 

£S«ft£^«tt£«??#€>,, ft*. — j»wk» km 
&i>c4#*S. J£*Bflt©ffc0tt:»i>l2£. «MBW© 
[ 0 l 4 5 ] MJc. KM***"? Att* *ffi«H®W*ffl 



f«tt£i&#U f^tt£*)^©S^4ifteJ8*«: 

«fc 5 i*lw * 4#*. e»n *. ttrfa©^fflM 

m^rzz-hX'yy'vy >mm<D&fflj » v y > ^sa 
*sffli>6nri4*. JBrF«:iR5£S;hs 
^©-e&i&t,^ *7*n>^ ^"y^m, 
at, *yy >®l >n» 5 syx? 

>»*©iiis»i. ^n^iiism©^ f- y f a. *y«> 

A^©iS> -en63gMK©T^+;ux^^^ 

«-ti6©^Hy^A^ *-y^A 
J!^©it»x^?;i/aMf-f*>lHBffi«HflIv SfcTJl'* 

Tii/^^x^a^^^i. ^-ne»©^-hy^A 

3&splf6tl-5„ C©g*H#yffiS«J©#HfiE«> KM*-^ 
^AicMl/T^ 0. l~2Oll%©iIt«lT§0 

tt, g^4IHBa$1H*©*»»^3fe$»'C&^ Ci*s 
[0146] #?C|5R^»§na^^ Sm/J^iy^fA* 
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[0147] —73, MWUSH^^S^fAttE^BlCffiKi 

{ct&CrT8E©J:9«:fe©*«ffl-rSC43Wt?#*. 
[0 14 8]lIKl*^AiB, ^»©^a-^ 

10 S^^ B a D K2fs:»B^©il{k14ffi^©8fjl^tt 

(Dmmmm, mm&* «*ttiw«8»tt©*«J6* 

*Slffr a^ffi»©fftfl*l. 5mVsa 

±5 0mVg«T<Dfe(DWIK. 2m ! /gfelk5 
0m , /sr«T* I IEtc*f*L<, 2. 4mVgH15 0 
m 2 /glitT^J: 5 3WSL< . 3m'/gK±5 0m ! / 

20 (OH^KB. *©5Jc«ft»#9fe«'T?tt^Ci*J*&. 4> 
*K«raf*(STS«S«^>fl»©**BWi 
■T 4« C©RR *) t?fc£Ec l>. 

[0149] fcfc, J±flB»©ffi4tt. fJS77ffiibr 
J I S K 5 10 1 liCWVXftte^tcZmffi&m (t& 

<mm<Ditmwmm%ss s-io oi^n^©» 

[0150] Cft6©^WttSW'* , i*Wfcl£0TJ|i!* 

jEttShftl^. sfi»KJ6CCtt^^i©ffl*« 
1 . 5m ! A m ±©S»E*M# ;^>fAi 
^fA^I^f^i, ig^tl©l&K©±#*8^ 
fcW*.. «8fbB©ilWr9tK, 5S»r#0'. S#ttiW^ 

[0151] 3iE«t«*fflJr>S»^©»a«B. 

m&#i o os«§p?c^Lr. ^«m?:5~iooo« 

«g|5©^ffl-Cffiffl-r S ©3&s»* b<. 20~500 *M 
^©^BTfjOT-r-S©*^*?*^ . 4 0~3 00S 
40 ag|5©teH-C<£ffl-r-5©*5#(c»SL^ 0 E^a*5 5S 

1 0 0 0M»%iBit*tRB8<fc!SttiSI»©miHi*Jfi 

<WP&&£>&1t* W.ic. »tt©^:**iffF*iBc 



50 [ 0 1 5 2 ] C ©£ 5 ftftefr+gsttf - (KT^-> 4 
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t>5 ) it, mcmmtz titers > rmm&? < 

«ffS«j (cmc) (ciBtS^^rc^cfc^K, m&® 

ImmKT, »^ U < «5 0 0 /zmJWT, JgSc£?gb< 

»2oo um&,T<Dmmi&&iHzmMMc>im-cffif& 

MicttO . 5 g/c m'PXfXh^P^W^m^ 

[0153] are*6«*''W->£0T, &w*;-w- 
> <t ^s&^ju-- > £ wj^r ^ , mm&'Vi-zsK. 10 

W, i'^X;*-^, *7^a*;1/^> i 5^ 

y#/lrt/->, 77-f7r> a ^>f^ ^SK^ 

>©*#$!£ bT> hXJ?* 

-~x.AM<Diz)l>Z5t-Z-2 8, EMERSON&CU 
MI NGS©M I CRO BAL LOON. P I TT S 
BURGE CORNINGSOCELAMIC GL 20 
ASSMODULES, 3 MiS©GL A S S BUBB 
LE S, is <) ft^Jl-ls L h-CWffi^UG) Q-CEL, 
±WMz^>FSg©E -SPHERES, lUTvU 
a/^-^itt, PFAMARKETINGSOCE 
ROSPHERES, FILLITE U. S. A$k<D 
FILLITE, Tfr5.i~'*}\s—ytVXVgffimJM<D 
BW, y^3^7^->ittZ I RCOAgOHO 
LLOW ZIRCONIUM SPHEES, 
>^->iltHHt?Si'l'*X7*r i GENE 
RAL TECHNOLOGIESI*-^7*r^ 30 

[0154] mmmmm^v->tbx, mmmmm 
<D^)i- > ±mvsm®ifflm<D^)i~ >&m^~c t . mm. 

;i/->, tfyx^u-^-H—x ^y^^^'ib-F^* 
spy e^TJi/n— >. x^u->-t 
^yn^^-^^-et-s,, a?#b;fcipj^ 

t£$Mi©^t'->&ffiJlT*t cctt,^;W-> 
«. ISfa^©/t^->rfem< . »©M^#t?fe©^IB 40 
-gx'ikfc^&Z&X^fr- > £ or 
[0155] Cft6©W«i^^->©J|#M<i LT, 
7 1 y-;WW->i Lta-t>*-^-f F$?©UC 
ARSOTHENOL I C MICROBALLOON 
S, i^i/A'^ittEMERSON&CUMI 
N GM© ECCOSPHERES, If^->iLt 
EMERSON&CUMI NGROECCOSPHER 
ES VF-O, •!f7:W"Ol'~->£b-CDOW CHE 
MICAL»©SARAN MICROSPHERE 

s, -i^^yvM(Dx.-i>x^>±)i', 50 
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>£ bTARCOPOLYME R SS©D Y L I TE 
EXPANDABLE POLYSTYRENE, BA 
SF WYANDOTESO EXPANDABLE 
POLYSTYRENE BEADS. ^X^Ub 

-t ? v Jim^ii-yicttB^-gii&^Amoisxs 6 3 

(P) rfjjS^Tt,^. 

[0156] ±ia^'^->«m®rffiMLr fes< , 2 
^©aon^JJiflm M^x^t-^, py>, ay>i 

^•c^ttfc <fc oiB^©^tt^B{!:mt- -s/ca^fc^a 

[oi57] ^)i~-y<D-§mmu, mcmm^n^m 

t'-Jl-JSfi^* 1 0 0 MSSiCfttLT, L < W0 . 
1~5 0§P, WlCiff-gL<lX0. l~3 0g|5©^Hrffi 

jrc^-s, c©a^o. 1 ^mxtem&itcDnms/h 

1#tt©5*i, ?l5B^tJS©fiT3&siS*6n-SC£35^§ o 
iifc/'UU-- >©ItJI#s 0 . 1 JW±©i#i%W 3 — 5 0 gp, 
IiC|ffgiL<»5~3 Og|57&W*Ll^ 

mhxbm<\ 

[0158] mwmmut LxixmamztiKi^, 

y^ h^^^-5>^©T>'l'^il'T;Pn^^'i/'7>S ; ^ 
V^p^^i/S^x yg\>H- y -f yy'v. 
■^■s^-isis "7 >, r - ^ y ^ F * f;l/^f ^jL-jp 

r-^y^F+^7"afc';l/^?;l'^^ h^^^ 
>, r-if y ^> F^->7°n f;l/ b y h ^^^^ >, tr 

^.Jl- h y^f h^>->^>, K^^v'^^l'^ 

>. T-rs/7"nf;i'Fy J (h+i/->7> 1 n- (is 

^^^77' F ^'P tVl/p< *)lZ?j>t h >^©-g-ffe* 

ttlS3^iJ«#J*-t?ffll>r *> J: < , 2 «W_h»ffl IT & «fc 
<^^^-;i/^^b^J>*»?g©Wbttffi^j(cw, 
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tt, *»iSS6-r*Ci«:«fc0^fF«J«:iffl©^5y- 

[0159] i/?s-fr&1Ht&9l<D-^>T:t>&&F-ft 

(CH 3 ) 3 SiOH, (CH 3 CHi) 3 S i OH, (C 
HiCHjCHi) 3 S i OH, (n-Bu) 3 SiOH, 

(s e c -Bu) 3 S i OH, (t-Bu) ,SiOH, 

(t -Bu) S i (CH,) 2 OH, (C 5 H ll ) 3 SiO 
H, (C 6 Hi 3 ) 3 S i OH, (C 6 H 5 ),SiOH, 

(C 6 H S ) 2 S i (CH 3 ) OH, (C S H S ) Si (CH 
3 ) 2 OH, (C 6 H S ) jS i (C 2 H S ) OH, C 6 H S S 

i (C 2 H 5 ) 2 OH, C B H 5 CH 2 Si (C 2 H5) 2 0 
H, C 10 H r S i (CH,) 2 OH 

{fetch. iJE^fC.H,tt7*i;Ht*. C 10 H 7 « 
•f-7 f-Mt&frr. ) 

m<D^.^u (r" ) 3 s i oh (fc/ci/^R" sin— 

[0160] 
Wt7 3 



10 



20 



HsC x ^CH, 



O 

H,C— g, 



H,C 



o 



OH 



CH, 

^ . IN* 



CH, CH, 
HO. D-SI-O-Si-CH, 

js» o o 
HsC V-si-o-si-ch, 

CH, CH, 



^ CH, H, S/ CH, 

8l-O w O-8.-O w CH, 

^SI-O O-SH-O OH 




si-o x y o-si; 



CH3 



< A r 

JSk-O O-Sf-CH, 
^ CH, OH 



30 

[0161] 



40 



Mb 8 3 



CH, 
I 



CH, CH, 
Ho4si-0-)j-R HO-Si— 04si-0-^-R 
8 CH, 



I 

CH, 




ho4si-o-3^r 




[0162] 
50 [ft9] 
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m<D£ 5 temmmm. ess^y? -mate ^ * ioi63] 




^©j^&tfy^^^t^fc^^-Ji'a^^L [oi64] 
fc* b£«> [{bin 
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CH 3 

HOHf-O-^ # 
CH 3 
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CH 3 
0>jj-Si-CH3 
CH 3 



CH3 CH 3 
I I 
HO— (Si-0{CH 2 ) — O) — Si— CH3 

CH3 CH3 



<d*> (45) -cmztizit^tM-bms. v 

(R S8 ) 3 SiOH (45) 

OS*. R S8 «KSt^l~2 0CDltf©Mb*3Ra^ 

■r= ttifc<DR S8 «lH— c*-o-c*>«fc<x«S&-o"Ci>t: 
*><fc^. ) 

R 27 tt, jt*-ii>& x.?jim. fc*~Ji>*. t-^^Ji/ 
S, 7 U < . 3 6«c^^Ht)W*L 

U. 

[0165]^, \^i&&B~e$> n . nmo&frh 

^f-*©/hSl> (CH 3 ) 3 S i OHf«$U\ 

[0166] ±IB, ^frtK 1 m<Di^yy-)vm^ir 

7k# £ JgjS-T & C L (c J: *) ^Trt K 1 ffl© ~> ; - 
(4 5) -cmZtlZlk&MDmg #fcES 

[ 0 1 6 7 ] n, o- trx ( p y jt ?)Vis y )V) r-fe P 

7 5 F, N — (MM*JP5/!/JU) 7feF75F, fc*X 
< F'jy 9^;U^";;P) hV7WD7-l2h7S P. N- 
y^^-N- P y^gMU^UJUp y7JW07th7 5 

p; b*x p yy^^y^aaR. n- ( t 

N-^f;H , )7;i'ta7'feF7s P. 
(N, N-y^ws^) h'jy^>7>, (n, 

y^^if^. 1, 1, 3, 3-f P^^S^^lF 



n- ( p vjipfri/VA') -fs^y-ji/. py^^ 
jl^y^ p 'j7;Waji$>x;P7**- P> P y^? 

*/*)M\M, 2—s.^;V^.^y~-)l<Db VJ^frisV 

20 jKfcigj, ^ y -fe y >© p y x ( p y y g^t^ y a>) it 
b M^o-^7*n;0©h yx (py^-rt^y 
ji-) {t^i. -<> £x y x y p -;kd pyx ( p y 
s^y/to {b$3. ^>$iy^'JF-;vof F? (py^ 

^•✓UA) {», (CH 3 ) 3 S i NHS i (C 
H 3 ) 3. (CH a ) 3 SiNSi (CH.) a, 

[0168] 

Wtl2] 



^O-SKCHa), 
30 HaC-C s> 

N-SKCHj), 



O-N 



O^CJgSrNH-O-N-SKCHjb 
H 



(HaC^-Nl 



FsC-S-O-SICCH^ 
O 

40 m&#mt<cmm~c% 3 «*»sM©t*-> 9 s - 

JH6©»6>6» (CH.) ,S i NHS i (CH 3 )^f 
[0169] S hICW&tffltogti&D 1 ot^S. tK# 

355. jjB<b^»m«:-FiB-»sc (4 6) -emsn&fb 

( (R 58 ) 3 S i O) „R 59 ( 4 6 ) 
<SC4>. R 58 B±$Ufck<D£|iJit^&&o nliiBR 
50 * 4 R 59 »?Stt7K«^Wb-^*^-gl5*,-SU«^T© 
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R S8 tt, jt?)l>M. xg^l/g. t 

t\ (R ! *) 3 Si*ii, SfflOR^^-C^^^T 
$>& h V J ?)l>fV )VW&%fl<C&S. Ll\ £tc, n « 1 

[ 0 1 7 0 ] _h!HR s 9 ©E&* i & *iSffck**fr{te» 

y— ;k n-:t##y— 2 -i^j^^U-y — ji\ io 

n-;k i>7'nk»^y3-;K *'j^nfu>^'j 
;k j^*y h^^^u>^';3-Jk ^y-fey>> by 

7*y-;k ^u-:/-.>k ^7s-/-M, 

t Fo^^^cD^sy-^ffi ; mm. yw* 

jyv^M, ^)VZ^-ym. XTTV>M, 
>M. TW^m. JZfVflrW., *1"{>M, V.s- 20 

5 >, i>i^7 5 n-^f;l/7S>, -(3#V- 
Jimo)T 3 >M ; T-fe FTS Fs OX7S Ff©S7 
3 F», M*> N, N' -^x-JbflW©***: 

©>- h >mm&mf e>ft£„ 

[0171] ±IB-«§S (46) tg^tlSMiSJic; 30 

lb£i%!imt, bVJ f-fris- y Jl^ P V * ( t 

-t/gMP) fay F^©J:5£r>y;WbjpJ£feP¥«ft& 
(R ss ) , S i£££fcfc^ny>aS^©iS1fck*£E 

[0172] ±E-«5JS (46) -C^3n*^fc^»** 

ftftteM^T-Si, 7yn+'> V 'jjt^-jv^^y, N, 40 

O - ( b »J y. y Jl/) T-fe F T 3 F . N - ( h 

y^^i/^y;!/) r-fchrs F\ t*x ( f y y g=- Ji/f y 

Jl/) h y ^Jl^nT-fe FT 5 F> N-y^Jlz-N- F U 
y^;i/i/y;i/h y^jb^-nr-fe F75 h\ fx I- yyg=- 
y ;i-m*. N - ( t - ^ y ^) N - 
st?)lY V7)l*UT-tehTS. F\ (N, N-^^;V 

75^) h y y ?;b^7>, (n, N-yxws 
y) h y^?;^7>, ^iM^t^s^-ifx l. 

1, 3, 3 -f- ^^>7lf>, N- (hyy^ 

;^>y;i/) -f5^/-;k Fy jiffri/VfrbVyAt* so 
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K l-y^^y^x/fv 
b\ n-;i-^£y-.>i<©F yy^^yjHb^ 2— x 
g^u^-y- y — ji/© H y y y ;Hb$j, y y -fe y > 
©l-yx ( f y^?^>y^) fbf?, Fyyg^p-;^ 
woohyx ( h yy^j/'jA) ftij, ^>$iy 
xy f-^©f yx (h y y g^vyno -ft^j. 
xyxyF -^©-f - f -5 (hyy?;^> y ju) { fc«gj, ^ 

[0 17 3] 3:7c, HBK ( ( (R 6 °) 3 S i O) (R 

6i o) ,) t z -cf&b-r c 5 &fb£«r ch 

a O (CH 2 CH (CH,) O) S S i (CH,) 3> CH 2 
= CHCH, (CH.CH (CH,) 0) S S i (C 
H,),, (CH,) ,S iO (CH 2 CH (CH,) O) s 
Si (CH 3 ) S , (CH,) ,S iO (CH 2 CH (C 
H,) 0) 7 Si (CH,) , 

(saw. R">im-ttcimm<Dmmi>b< »#«^© 
i m (omtjmmit. tct&mB*. r 6 1 izmm®. 1 ~ s 

©2ffi©^b7K3R*. s, UZjEOMWce. s«l~ 
6, sxt»5ELh. Z«l~6fi5©W«*) 

[0174] *»iSJ&TSCiKJ:D^fWK lffl© 

®7 5 F*3Hacfr;i/=»-^a3W*L<. rstt** 

[ o 1 7 5 ] ±ia©fb^j©tfj-e«, n. o-trx(F 
yy^^y;v) r-feFrsF, n- ( F yy^juj/y 

;U) T-fe FT 3 F\ hyy^y^a^^F, n 
- 4* # ^ y -;b© h y y g^^i^ y ;Hb^j, 2 — x g^i/^ 
^y-ji-©F y^^j^y^m ^y-fey>©F y 
^ ( f y y g=-^^ y ^) \tm, v y y ^p-^^a^^ 
©hyx ( f !>j(^*j/';*) {b«» ^xyxyn 
-;Kohyx ( h yy ?;\,UV)1>) itm. ^>^xyx 
y h-;u©7=-h^ ( f yy^i/^y^) ft«j^36«*f*L 

[0 17 6] C©*^<!:StE-r'6Ci(C«j;i)^FF , 9iC 1 

*^flfr*. c©a«c ur^u7c^Wic i m©^ 
-/-;u«*WT*{fc^«f»» ±a© J: ^ fc t'-^JSS^ 

i?->*s-^isi&-r ^ C i K J; «3 . 3H»^i©»*«y>S 

[0177] f 9y-^^b^»©aatUI». «Wfc« 
©»31f^tt}c)SDT31fiWff5Itg-e^^ 0 ^^y-;l/^ 
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#fb£««. bTr.;Wfi«^# 1 0 OSJHBtefcf LT 0 . 
l~50«fig&> *?*0<ttO. 3~20*aSB > 
(c£?:£b<«0. 5-1 OSaaBSSttlT**. 0. IK 

«ap5^«r tt»a«!i**e5iti'r. 5 0 nm$®*M%.2> t 
[0 17 81 is?s-fr-gm<t-gi®&v~}imm. 

vts-tt^w (sm»±?w) zmmbT&Bk 

[0179] StlFif±SiJi UT»#(C|S&E<stl& 

mmM ; xf7 »; >sw/*'5/ , fr a, x?7 y >^r^ 3 

ffl^TfeJ:<. 2SKififIttfe < t^. 20 
<*^M£^>:*«W©«lfbH^<ftK:tt, i&gSCjS 

», *<ofPffl{c<fc^r®^lIBK: v #*-*»jWfc£SE<b* 

feci, m<tft£<Dwmmt*£.-r?>i><D-c$>z. c 

WKTNfcS. £©«©fb£*iC«* W8MP«#> t'J3 
imhtiXts*). *©«K«»JclBje<&*ifcC»#> W*. 

[0180] *mar# yjwiwfc^ma:, tob-hKss: 
(47) rais ns^ftwflfoErtrrsJiift*, * u a? 
- & a i > « c n 6 ©s-^j-c* s „ 

CH 2 = CHR 62 CO (O) - (47) 

5W. R"tt**. g«ltl~10(D7^i, ^* 40 

»e~i o©r «;-jHt*fcKift3l8»7~ l oot?^ 

[0181] ^f&ftlT * y ;Wfcf b£*» ittB, AftW 

n-;i-^©<g^ar^3-^®© rf !>*i 
f ) r 2» y *ii * f-^m ; # y x - ^Tstds so 
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«c*iat*irr s# y y *-;k ^ik*^ y 

x- f-^t? # y Jl'^'T- t'-;l/JS* ^ v- £• v i> 

* )im&? & c t nc «fc o f# 6ft s # y v- # y * 

jHRi^#t* o . £uw»«:*it***tr s # y ^-^ 
^© (.*£) y jimx.^-7-)VM ; t^7x/- Ji/A 
a*^!P9?>*s*f©xji<*j/W)fi£ uso r^y;u 

#) yji/a^w-rs^u^^ri'y u- f 

[0 18 2] #yW£S?tfxjl4K£tt. J/>:*-*-f* 

-X/*^^fiffl|-r?x^^;WfcOft:t>©©fl&v 3K©#y 

SSI t* x;pjfiiNK**J w e> n s „ 
[0183] F^tSWBl*, Tt> Ym*m%Mf?2> 

jBa(^4LrjinitfcrfA«fe)ejtt©ia3&» rjsafeffisiij 

(BSffi4 7^3^ 1 7 HtHJK. EPW^^ffilRaBStf. 9 
3I~ 10 6S*6. 11 7H~) K»fflft0lw3&s* 

[0 18 4] ±ffi©^«Kb1»®©*t?». KO&^Jl 

[0185] 7feW^btt^K«, 1001 
»g(5(C*f l/t0 . 0 1 ~ 2 0 SMgP^SUT & ©## * u 

t». o. o i msM^mx\tmm^h^ < . $.tc2om 

»gP^M^-SifJl4^©Si»3& 5 tb?»Ci3&^^»„ t£ 

©fi5aKo*aanrr*i. sft^nfj&^nsti^****. 

fg{bW{btt^«£». ffi»tt>©l»R«:«fc»)2BI«ie'ftc* 

mjtz&zcticjiVimtbn&wmx'toKi . j:«)j«* 
*>©^*«. ««was«iWb«Mbtt««B. 

^tJSfifCl BIBIWB-rSCiKJcOBMbS-ttSCi 
[0186] MftHttt^IiltB, ffl*.f& « 

y;nss^ x^+^ifii. 5/ y a ->««»: l, 

2-#y:7£5xx>, 1, 4-?J<y7^i/X>^, C5 
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[0187] ±E«SKyx>j|Md#(0*#«4 It 
B, ^nP7'l/X ^V7*l/>, 1,3- 

t * y x >«{b^?^# t a * <fc 5 tc*»^ § #r f# 

6tl£NBR, SBR^K^*MfcB*ft&©«* 
[0188] ^W^«Wti4«W«, JMBrcE^Ti J: 

^Jl/F, )l>mV>)Vzi ~ V A^CD^M^^T 5; >{b 

[0189] S«lWb«8f bffi»»B, t^;bM^ft 1 

o o **apfc*t ur o . 01-20 ajBBssjn-r «©3W 

#*tA>„ 0. 0 1SSSP*SS^«^I*^S<> *fc 

-So 

SWfciSfcSEfbj (2 3 5-242)9KE«3h&a^ 

[0190] MARK PEP- 3 6, MAR 

K AO-2 3«©^x-f;« (J&Lbl^tiferf 5 
*T-*/^b*R) , Irgafos38, Irgaf 
os 16 8, IrgafosP-EPQ(£(il^nt) 40 
B#*/*#-f*HK) «E©J:5tty>3RM^bl»±»W3W 

7 * y-;b»fb^»3W»* U^o 

[0 19 1] b>^F7xy-;«^ftum 
^#W{cttJKTO*>©3WI^S'*o 2, 6-^-te 

rt-7^-4-^^7x/-;K 2, 

XB F y ) (ttyw^^) 2, 2' 

^U>bX (4x^-6- t e r t -7^;l<7* 
, 2, 2' ~^?i/>brx (4^^;^- 6 - t so 
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ert-7>;l/7xywl/) N 4, 4' -7^yf>t J 
X (3-^^;l/-6- tert - 7**;l/7 * s-jl) \ 
4, 4* -^fc^ (3-y^;l/-6-tert-7^ 
i^xy-W, 2, 5-y-tert-^;WF 
2, 5 t e r t -TS/l^W FPt/ 
h y x^U>^y [3- (3-t- 

5 - ^ W - 4 t FPt^7 xx;V) 7 4 Ptt 
*-FK 1, 6 -^if >>^-;l/-b.x [3- 

(3, 5 -y- t -^W-4 -b FO^>7x^.;l/) 
7'nb'«-H, 2, 4-trx- (n-**?^* 
tf) -6- (4-fcFP^>-3, 5-^-t-7>;U 
rxy y) - i , 3, 5- F yry>, ^>#xyxy 
F9*x [3- (3, 5-^-t~^;i/-4 
-bFP + ^>7x^) 7*Pb'*^-F] N 2, 2-^ 
t-^x?l/>b^ [3- (3, t-?m- 
4-fcFP^>7x-;l/) 7°Pb^-M , ^^f 5 
SWI/-3- (3, 5-^-t-^-4-tFP^> 
7x~;l0 7*Pfc*:t#-F, N, NT --^+1f^^lx> 
b\X (3, 5-^-t-7^;V-4-bFP^>-bF 
P^>t7 5F), 3, 5-^-t-7^-4-bF 
n^ey-^>^;l/"7 *X7 - F-i/x^xxf 
;k 1, 3, 5- F y^;l/-2, 4, 

(3, 5 t -7^-4 - b FP + 

bX (3, 5-^-t-7^-4-bFP 
^^yWX^^x?^) *;^>>)A, Fyx- 

(3, 5 - y- t ~^f;l/-4 -fc FP*^<>y;I/) 
>fV^T*U-F, 2, 4-2, 4-tfX [ 

o-^uy-;k N, N' -b\X [3- 

(3, 5 - t - ^-4 - b FP^^7x^) 
7 4 Pbt^] bF7^>, Fy*(2, 4 t - 
7^7x^)7^77^, 2 - (5-^^- 

2-bFP^>7^^;W <>y>yrywK 2- 

[2-bFP+^-3, 5-bX (a, a-S^eM^ 

>3*A0 7^;i/] -2H — ^7Fyr^;^ 2- 

(3, 5-y-t-7 f ^-2-bFP^>7^^) 

^>y>yr/^;K 2- (3 - t -7^;i/-5 

;b-2-bFP^>7x^) - 5 - ^PP"^>7> y 
TV~;l\ 2- (3, 5-^-t-7^-2-bFP 
^>7*~Jb) -5-^PP<>V>yTV^ 2- 
(3, 5 -V- t -T5;l/-2 - b Fn^>7xxjb) 
<>V> l Jr;-;K 2- (2* -bFP^^-B' - 

t -t^?ji/7x^w Fyr % y-;k 
-3- [3- 1 -T^iz-s- (2H — oy>yry 

- JJl) -4-b FPt^^^l/] 7'Pbt 
F-3i<yx^u>^y (»flfi3 0 0) £ 

Oi^U, b FPt^7x^K^/F »J7^«i 
ffc 2- (3, 5-^-t-7^-4-bFP^ 

- 2 - n - 7>;V7P>Bb^ (l, 2, 2, 

6, 6 s>^y^;b-4 -b°^y^;W , 2, 4->> 

- t -7^7x^-3, 5 -y- t -7*~M/-4 - 
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[0192] BS«rSiL«v X *9 v * 2 0 (K y f 
7?JM-17, /*5^SP, ^^7^SP- 
N, /^5^NS-5, /i'7»i'NS-6, 
?^NS-30, ^^5^300, /?7??NS- 

i) , MARK AO-30, MARK AO-40, 
MARK AO-50, MARK AO-60, MAR 
K AO-6 16, MARK AO~635,MARK 

AO-6 58, MARK AO-80, MARK A 10 
0-15, MARK AO-18, MARK 3 28. 
MARK AO- 3 7 («±l^*i&Tf**77-2Wfc 
¥M) , IRGANOX-245, IRGANOX-2 
59, IRGANOX-565, IRGANOX-10 
10, I RGANOX - 10 2 4, I RGANOX— 1 
0 3 5, I RGANOX- 1 0 7 6, IRGANOX- 
1081, I RGANOX- 1 0 9 8, IRGANOX 
- 1 22 2. I RGANOX- 1 3 3 0, I RGANO 
X - 1 4 2 5WL (&LBi>-ftii>B**'itf <{>¥■- 
S), Sumi 1 izer GM, SumilizerG 20 
A- 8 0 (£LhC»fti4>ttfe^t^») m&Wffi~caz& 

[0193] mim±mmm?zmtimtwmh~c 
wum±ffl <t mm.m zm&hx&z?* t- >c 3 5 

3, f5?fc*>B7 5 (^ii^-rn^B*?^*^^^- 

[0194] BWfc|»jh3W©«ffl*»v fc'^JV^*-^ 1 
0 0fflHMcatl/C0. 1 ~1 0SSgG©*SB7?&£C 30 
0. 1 S«B^*ri*»e^*3fe#©8& 

«3&j^>fe < , 5 smb-? immc*mi ft < 
*s®w*JsanoTfeAi>. #£5©Wtt£*©t>©#fci 

3cSfbj (2 3 5^2 4 2) «CCE«;S*lfc«*©fc© 
#3* Vfh ft -S* 5 , C ft 6fcHt3e$ ti& toW Tiift l>„ 

[0195] micmmitz titbit. mzmpKorp-c 40 

P, ^5?f>2 3 4, ^^320, ?J!t>32 
6, f5?b'>3 2 7, ^t*>3 2 9, ?5?b*>2 13 

(«±u-rn^a*?^y^-^) *©j:5tt'<>v 

b U T^-Jimt&W^Z-Z t*> 1 5 7 7^©£ 5ft h 
'JT^>», CHIMASSORB8 lf©j:5^> 

^© j; 5 j&^> 1- mt^mmmm-c % & . 

[0 19 6]*fc. b>^-FT5>3fift^»fc*f*L/ 
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5=-jU- 1 - (2-tKO+i'i?*) -4-fcFn*^ 
-2. 2, 6, 6 - 7^ b ^ y 'J i-^Ssfit^. 

[ {6 - (1. 1. 3, 3 - 7- }• *7 J* * 

7i/-l, 3, 5 - bVT%y>-2, 4-V>J]l) 
{(2, 2, 6, 6 -Tb^J 9-)\/-A-\£^)i>J^) 
-f 5/} ] , N, N' -b'X (3T3V^atVb) if 
b>y7 5>-2, 4-fcTX [N-^f JI/-N- (1, 
2, 2, 6, 6 — ;>3r^i^l/-4-f'<'jy;l') 75 
y] -6-fOO-l, 3, S-bVTi»ffi&®> fc* 
X (2, 2, 6, 6 -7h5jl?>V-4- t^'/y;!') 
■fe;^-h, a^K-fcX (2, 2, 6, 6 --^h^ 

yg t 'jb-4-fc°-^ , ;7 ; ^-=-;i') ix-y-ji^^Ptf £>ft 

[0 19 7]If»g-Cfi«, f5?fc>6 2 2LD, 3=- 
5?fc>144, CH I MA SSORB944LD, CH 
IMASSORB 1 1 9FL, Irgafosl68, 
(«±l>-rft&B#^W=F~M> , MARK LA 
-52, MARK LA-57, MARK LA~6 

2, MARK LA —67, MARK LA-63.M 
ARK LA-68. MARK LA — 8 2 , MARK 

LA- 8 7, («±^fW>77 i *7-*'Xf^ 
W , D- y-Jl/LS- 7 7 0, 1fy-;l>LS-7 65, 
1fy-JbLS-29 2, U-y-Jl/LS-2 6 26, IfS 
-;ns- 1 1 14, t?-y-Jl/LS-7 4 4, 
L S - 4 4 0 (J£thl»-3*tl ft S 

3&scn6«cR5£sn*fe©rttfti». 
[0198] mcummm.m?\t t>#- ft 5 >m 
it&mom&mzj: <ommz&n-?& ci#s>5fca>, 

[0199] iesSgEJWtiHrSBbfcBMfcW^ifltffll/T 
4>ct<, ttfflT*C&fc«fcD*©a&**Jg«:f8Jf U w 

:^^£IWbl»iktt*»£0T*5**bf>C 3 5 

3, ?-3?fcf>B7 5 (JWil^-rnfeB*^^^^- 

[0200] mmm<ommmm. v~)i>mm&i* 1 o 

0MBWC*fl/r0. 1~1 0SSSI5©SSB-e&&C£ 

o. i mmffl^mvimmm*zk.m<D®sm 

ifi'PU < , 5 M»«rra*&Sfc:fcftj&Sft < HBFfltyc:* 
■e©ffe©8SfttfPI 

:*»g§©flMM£»S»K:«. wttsaggBixjaw^bSi© 

»fflnt/rfc£l». C©<£5ft«gJ©M£LT«, fc£ 

imj, subitum, %<m±.m. =rv*»m 
±m. mnmrnmi sm^rn^m. *v>&itm± 
m. y>sK«WHWMWW. mm. mm, &mm. %m 



(32) 

61 

[0201] zojzsrmimxDmwwu. tctxiz, 

#&¥4 -69 65 9^ - 1 0 892 8^ 

ffltme 3-254 149^ 4$HB36 4-22 904 

[0202] *isgicDiWfcffeHfiSW», -r^roK^is 

mtitsm. &mts mm. **©j«»*e&l"c* 
mtisxmmbri>&i\ 2m^mct^>t. 2m&<D 10 

k. »&nyfcSE»r?«*«c^uA*-r4 c £#-bj#&£ & 

««Wb«l» 20 
<ffl^>#IWi©i^fc13*J»*. KSBSMl^ 

tm. «i«?w. sawo. swa-sawn. m*4> ©flaw*. 

[0203] 

£>©-c«&i,>„ 

[0204] T&mMfflteJ:z?tmM<P rgpj fc«fcc)£ 
r%j «, ^n^n rM«g|3j rm»%j 

[0 20 5] T!BHJfeW> rjSflzjfc^Mj fccfcD t- 40 

tt, dW-rC— 5 X.— (GP 

C ) £JH,>/tfJI?M< U * * l->gl#£(c J: D Jftfcts Ufc 0 

»lfcfeO(shodex GPC K-8 04;BSftI 
HIM) , GPC^iUtfOOWA^It,^. 

mmm 1 > 

(2 5 OmL) K 1 0-9>fHz>» (150g, 
0. 8 14mol), ^^-tert-^FfS/F 50 



#M 2003-313302 
62 

(9 1. 3g, 0. 8 1 4 mo 1 ) *jbn*.. OXJtSW*. 
L7c SffiWMlTr *|feB'*a*"i-S C £ tc <fc t) . 

(c^-r ^ > ^-fe ym.fi y a *f#fc„ 

CH 2 =CH- (CH,),-COr f K 
(BA-feSAj^- 1kg) 

2L©#7XSi£^ig{cS3R#B«,T\ mitm—m 
(8. 39g, 0. 0 5 8 5 m o 1 ) . T-fe h ~ VV Jl> 
(112mL)«aAU 7 0°Cr6 0«flIHWI&Ofc. 

CtltCTfVJim-?** (2 2 4mL, 1. 5 6 mo 

i) , 2. B-y^otTyb^iyi?^ (17. 6 

g. 0. 0 48 8m o 1 ) *Jn*.T3i&K:3 O^JgiJfL 
/Co cnK h VTS > (0. 4 1mL, 1. 9 5mmo 

•J > t£ ~> TKKfciU* l/WF'J75> ( 5 . 

6 6mL. 2 7. lmmol) £ fcJ5M*6#> 
&5 5^*«6ri";^fA (8 9 5mL, 6. 2 
4mo 1 ) *1 4 0#WTiifc, rfU*i^* 

©aamsis e>tc 1 7 o^jffl»*t*w?t. c©h#gc?|"M 

C 1 ] *» fc B f#6tifc«^* [ l ] ©»jp*^f- 
1K2 1 0 00, 1 . 1 

[020 6] ±IB«^ft [ 1 ] ( 0 . 3 5 k g) . ±12 
V>7*-te>W.*}VOJ± (8. 8 5g) m?VJ*)\sT-*2 

YT 5 F3 5 OmL^^X^fCjJD^., S3R#H«,T 

7 0 °C-C 3 H#P5 Jni^M^ U fc, SiKS«©»I|6»*WE. 

CtiicSiT^S («SKt^H. +S-7-F7 00P 
EL) v-Ct*f LT2 Ow t%fln£. 10 0W 

3H»p^m#uyc 0 si&eiK*h;i'X>-r«jRi/'T:5 

5**6«EEJllJIITr«t|S^%a*-r*C £«:«!: 

c , T^^^at*«*^» (*^* [ 2 ] ) *f#fc 0 

1 H — NMR8'J5£(C «fc 0 , *J<>; v-l^*fc«9{C2gA 
^n/cT^^^Sttl. 9«T?*o?t. 
[0 207] 1 LWEESUalfSfcM^ft: [ 2 ] (350 
g) . F';^f (15. OmL), h If 

IMfA(3. 6mL) . te^CFOflfie^Ol. 1, 
3, 1. 3-yt^>'v'n4 : 1>-> 

(M^te [PI]) ^f#/c„ »6ftfcK^ttaD»¥*&# 

^»*2 6000, i . 2 -e&ofco 

ft i filmic v icmx § tiit*m<Dis y ^s©^^ 1 h 

NMRt>*t(cJ;D*J6/c£C5 > 1. 4It*ofc„ 
[0 20 8 ] H#(C 1 LBffiSJSS^icS^ft [ 2 ] 
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ffia*©i, i. 3. 3-f (-7^^- 1. 3-yt* 

i*SK'^;i/«Mft [ p 2 ] ) zntc nh 
ntcm^fo<bwm5F?-wa.2 6 o o o . frf-mtt-mz 

1. 2-C*ofc 0 S^l^?-Sfc«3fcz»ASnfc^ 
{DisVfrmaM&H NMR#*TfcJ:D3R«>fc£e 
5, 2. 0 fiTC* -a ft:. 

[0 209] Htttc 1 LWEESiSSStca^tt: [ 2 ] 
£, V>j* F^W^t Fai/7>. tfA' h SfiM 10 
;k fccfcO'Offifiri-© 1 , 1. 3, 3-7^h-7^5M/- 

^yfl*5KJiK.=.*jR*£# (S^f* [P3] ) *»■ 

tc. »6nfc«^*©^¥^ J f*«2 6 0 0 0, ^ 
1 . 2 -e* o /£i 0 1 «^Sfc 0 (C^A § 

nfc^o-> y kmvwi* 1 h NMR$j*T«:<fc *) 

1. 4fiJ-T*o/c„ 
<*BiW2 ) «a«*»J:C«»MWf*©2 LO-fe^:/ 
;l-77X3iC, CuBr (8. 39g> 0. 0585m 20 
o 1 ) £{±jA<&, SES^rt^a^g^bfc. T-feh- 
( 1 1 2mL) * ■< ;WtX»£7 0 °C-C3 

0$WMB¥Lfc. cniC7i"JAl^ (2 2 4m 
D, 2, S-^U^Tytyiyx?^ (2 3. 4 
g, 0. 0 650mol) , h V T 5 > ( 0 . 500m 
L, 0. 2 44mmo 1) fcJU*., Kl6*HJ*&l/fc. 7 
0 TirflDflMIB* 7^J ^^^^ < 8 9 5 m 

L) *1 5 O^WtliKKjgTLfc. 
9=-JU©jSTj^tfi{c h U T 5 > ( 2 . 50mL, 12. 0 
mmo 1 ) £i!JJHUfc,, KifiJW&J:t> 3 1 oa&jftftR: 30 
1, 7-t^^i>i> (288mL 1 1. 95mo 
1), FUT5>(4. OmL, 0. 0195mol) 

*sn*.. s i 7 o °c-e 2 4 o ftttmsm Ufc„ St6 
»»«>*WEa*-r * c £ tc * o r^*--*** 

[ 3 ] ) [ 3 ] ©»¥ 

jfeft?*B 2 0 0 0 0, frHt&fitt 1 . 3 T* ->fc 0 
SSfft2LtA77';i'77X3{c 1 [ 3 ] 

( 1 . Okg), ^Wmtf V A (34. 8 e ) . 
N, N-y^f^irs F (ID £tt&.&, 40 

*r 7 o -c-e i 5 mmm&jm v tc a ixmrnsr-cn , 

Lfc. h )\sX.>HC*mj:mWft ( K B r *i J: Cfc&WfcSc 
t0 2 10]IStff2LM7Wn{C 1 

[ 4 ] dkg), amr^s ( 2 0 0 g , 

g, +3-7-F700PEL) , h;H>(lL)5 
{±j£#, a«»*T 1 0 0°C-C5. 5 B#5Bft$&8t# b 50 
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>*^Ha*-r 4 C i ic «fc 0 [ 5 ] £f#fc„ 

[0211] 1 L»ffl5lS8*K:*^* [ 5 ] (720 
g) , VVJ h^isis^y (31. 7mL) , sNl'bSf 

(8. lmL), fci^Oia^Ol, 1. 
3, 3 -r-b^>t^)V- 1 , 3 -^tfr.;U*>*xp^-y-> 

«#*tt&/W£. fcjgu &^Mi«©Mfflfi», 

«ESScT & C <h K J: o , f y 

(*&# [P4] ) %mtc 0 n h titcm&&<D&¥-%3ft 

T-SKGPCSiJ^ (#0X7-l>>mM) «C<fc») 2 3 0 0 

o , %=t-msm\* i . 4 -c* -5 fc 0 i ^sfc o 

K»A3 *ifc¥*&©S' y )V»DWL^ H NMRftHfK 
£i5*a5fc£C3, 1. 7fflr*-afti. 
[0212] HttHc 1 LWfflKtSSsgfcJtef* [ 5 ] , 

h y^ f*->->^>, yyF=fw?*bFn^7>, 

^UF^^Jk fc^OiaiCl, 1, 3, 3- 

f-h^^^ji'- i. 3 -i?i?~)i>*j^u*-y->mw*{± 

jAA,/c„ tctcL, h')>h^>'>7>i^h*Wf 
Jl-fc FO'>-7>©KA*«tt- : ejH:b-C7 0M3 Oil 

(m^ft [P5] ) *mc Q &httfcnisw<memft 

(#y**U>&S?) KJ;532 30 0 

0 , &¥-&ftmt 1 . 4 -e* -> 1 ^-T-afc rj 
(c^Asnfc^©^ >; Jba©^* 1 h nmr^-wjc «t 

*)3Wc£C4, h»;^F*S/**«l. 2H, + 
w^;H0. 5ffl-c*ofc 0 
[0213] |5)«(C 1 LWffiRl6asSK«^ft [ 5 ] , 

«fcCf0«a^©l. 1, 3, 3 -7-F^^;t/- 1, 3 

fi, a^»©jt«»*«Ea*'raciKj:»j. ^y^ 

»*^fc^J^S^ (*-^# [P6] ) £»fc 0 f#6 

ftyt*^»©»¥*&^F«ttG p ciWSE ( # ^ ^ u > 

SW) (t <£ 0 2 3 0 0 0 , ^f-S^ffitt 1 . 4T*-> 

fc„ s^flc i ^mtc k> temx s nfc¥^©-> y ^a© 

«* l H NMR^*fK«tO*a>ytiC6. 1. 7 fflr 
*-ofc„ 

(CBEtM3 ) JKftlf*5«fcCflW!M«#*©5 0 L1M 
K, CuBr (251. 82g, 1. 76mol) *1± 

36 0mL)^, 68°Ct?2 0 ftfSlMftVft.. Ctl 
KT^UJl'BH^Jl' (6. 80L), 2. 5-^^O^t 
7i>f>l^if;l- (5 2 6. 70g, 1. 46mo 
1), HJ75X12. OmL, 0. 0585mo 

i) si6*HB&b?t. 7 o°c~emmmvft& 

TV 'J )l> (2 6. 8 0L) 42 0 4^W 
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UT5>(36. OiL, 0. 1 7 6mo 1 ) %ffi)UL 

fc„ skwi^j: n 3 9 iftwmkic i , 7 -t^^yi 

>(8640mL, 58. 5mol) , h'JrsXl 
2 0mL, 0. 585mo 1) 4iDi, 8 0°C-C2 4 0 
*O»F';75>(80mL. 0. 3 
9 Omo 1 ) fcilftJU 90"C-C240^Jn«fflWL 

[0214] EJ£fi£*J* hJU^>r-«f?u, 

T^*--*****^* [6 ] ) £f#/c 0 Sit? 

# [ 6 ] ©SPmfcfl^** 2 4 0 0 0, ^TS^Tfja 
1. 2 17*^. SWgtfl 0 L-fe^rOl-^Xa 
K, »#f*. [ 6 ] ( 3 . Okg), HI* !/ •> A (2 
4. 5g), N, N-WW»l75F(3L)*tt 
SSR«asTl 0 0°C-C1 OBfMMJS^U^o AI 

hJH>t*«Lfc„ b^x>tc^iS«cHft» (KB r 

ttfefflttftflfc* y * a ) fcffitSr^ s * 7 a -cat 
MLfc. 5iS0jB6ft*«EBJt5 C t K J: Ol^fl: 20 
[ 7 ] 

[0215] jgifctftfl 0 LAJS^^Xnic, m&W 
[7] (3kg), ^^FofWK4 5 0g, 

fWb^, +a -"7- F5 0 0 SH, 

OSL) . 3->t^> (0. 6L) *tti&#. SJRMijfET 

i3o-c-c5. oB^jMMBfsofc. mmrjizzmm 

ft [ 8 ] £f#?c. 
[0216] 2 LKJ£8*KK^fl: [ 8 ] (1000 
g) , FV^h^>7>(5 2mL) , ^hfi^ 30 

(13. 3mL) , feiO'Oie^Ol, 1, 3, 
3--T h5^5=-il— 1 , 3 -yti^n+f^gft 

*tti^Af. a^s<b h y^ 

t63ft«frr?iifli b fc„ f y ^ f * -> ^ ^ xDffifflStt^-tf- 

^;i^scc»br*;mrr 1 x 1 o-'iits^fc. an 

<fc *3 . ^ 'J ^**®b~;t^M£f* (K^tt [ P 7 ] ) 

» 6nfcl^©tfWltt G P C 
(# y * 5F- U>@m.) K «fc t) 2 8 5 0 0 , #iF*$W&tt 40 
1. 4"CS,ofc 0 l^ft 1 ^SfcO {C*A3hfc¥« 

3, 2. 5fflr&-o/c 0 

[0217] ft&(C2 LSUaSESKM^tt [ 8 ] . 3 - 
yM7"F7*nf;i-h F^»7>, 2, 2' -7 

(*^H* [ P 8 ] ) »6ti?t«#»©»^^ 50 
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*MitGPC%m (#yXifU>&l*) (Cj;0 2 85 0 
0 . 1 . 4T*-j&. S^ft 1 fl^fc *3 

i^a/tic^ 2. 8fflr*>ofc„ 

[0218] |H«{C 2 LS«aS«K:*^ft [ 8 ] (10 
OOg) , V>* f-^V^^t FP^"5> (4 5m 
L) , F SfHt* 9MM 1 3 . 3mL) . fcitfOffi 
6£©1. 1. 3, 3 -9- Yz>J*)l>- 1 , 3-^f- 

*j?^a**>««£*tti^«. ftfc. «^<*[P7] 

ng*-r £ c <t k j; o , n-frmm-sfc 

<.m&» [P9] ) f#kftfcS^ft©ifc¥^# 
^FM&JGPCiM^ (^yx^lx>^fiL) 2 8 5 0 

0 , ^«^B 1 . 4T*^fc. S^ft 1 ^S/c *) 

J:Dsf<*fcic:5, 2. 5flr*-ofc. 
0K&M4 ) 1 1 -0 8 0 24 9 ^{CBEtS© j£Jfe 

2, 2-tfcrys?;i/*«^*HiiL/r. UA'Bt-n 
- 0 , «£5fdHfc JdtZ'J JVM - 2 - b F 

a + is x. mzmsi l r*jiK*iat* w-r * * y r ^ 
y*M-n-^A (s^ft [9] ) mtbtitc 
*^ft©iSt^^««G p csij^ ( y x u >m 

#) OC "56 100, frf-mfttt* 1 . 3 -C&ofc 0 

[0219] ctitc^y^r*- h^otrn/ F^- 

h y ^ y ;mcf«si/t, f y ^ h 
y )\<m*MSh b-;l/3SS^ft (*£# [P i o ] ) * 
S^rft 1 ^fS?fc 0 ic#A 3 nfc^©-> y JU» 
©Ife^H NMR^K±^fefciC5, 3. 3fli 

(«Ji«5 ) «#W#©2 5 0 L©JSJSH(C, Cu B 
r (923. 3g, 6. 44mol) ^{±jA^, SSS 
F«3*fflR^-;l' LfcM, 7-kF-F'J;K6 67 1 g) 

yg=-;i'(2 2. Okg), 2, 5-^a*7yK>» 
SPx^Jb (1931. 2g, 5. 3 6 m o 1 ) . T-feh 
-hU* (3000g) , F'J75> (44. 8mL, 
2 14. 6mmo 1 ) SJ6*K»ftUfc„ 8 0 °C 

-CSP^S^t^*^, 7i";«7?;K8 8. Ok 

g) zmmmzmrbtc T^vum^^^mr^ 

tCh yT5> ( 1 7 9. 2mL, 859. 5mmol) 

zmaistc ?\^m^8 0'cvmmmm^ 1. 7-* 

i»^yi> (1 5. 847kg), h'J75> (67 
2. OmL, 3. 2 Imo 1 ) fcSSffltlU 36(C80°C 
-C 1 0 HMO»ftgB$£Mtt S C £ CC «fc 5 , M-^ft [ 1 
0 ] *^WTSSJ£«-&» <*^5I6S^» [ 1 

o * ] ) *mc 0 m.mm&m 1 1 o • ] ®»?&&£«e 
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[10]) £f#fc. 

[0 2 2 0 ] JitflMitf £©2 5 0 LOSltiiKM^* 

[10] ( l 0 o k g) , ^;i^>#a^-y> ( l o 

okg), mmm (§2 kg, swtfs, ^a-.?- 

K5 0 0 SH. *a-«7- F7 0 0 SL) £tt)A.&, Bl 
JR/S3K^#*HW«T-C 1 5 0 °C, 2 B$IH]|OJNtiK& 
UHft»*««U-C»^*f: [11] £f#7c<> 
[0 2 2 1 ] Smttt 1 0 L-fe/^^^XaK, S 
^#[11] (3. 2kg), (74. 1 10 

g) , N, N-^?J*17S F (3. 2L) *{±& 
#, SJRSWTF 1 0 0 °C"C 8 B$F^ Jni^«# b fc, MNDS 

i>r#f?tfc 0 h;H>icW%I^ (KBrfcJ: 

v&fflteffimx y v a ) *r§ttT^ s ^* 9 A-ram o 

2 ] 4»fc. 

[022 2]fiStfll0L-feA , 7^77^3K, & 

^[12] (3kg), mmm < 1 8 o o g, «fitfb 

m +3-7-F500SH, +H-7-F700S 20 
L) , *->U> (1. 5L) £{±jA,&, SBRHtflETl 3 
0°C-C5. ONflBlftrtKaiffOfc. naBW*ail«:«fc»)8Si 
SiR*jSaEB*r* C4K J: [1 

3 ] 

[0 2 2 3] 2 LElKSBKWJftW 1 "Cf#6tifcfi^{* 
[13] (1 300g) , ^F^W^tFa^ 
> (58. 5mL) 4 *A>YifWljt9')\' ( 1 7. 3m 
LK *J«fctf0ffiB&®l. 1, 3, S-^FS.*** 
-1, a-*?\£-toV>*su*V^mfc&tia2±Mt. tt 
4s, B&j)j0ig>ffiflittRS£tt lkgK^L &&im~C 30 
3 0mg„ 10 0'C, 3. BhfflfRKJSS'ttfca. «^ 

-JWRJt^tt (»£{* [P 1 1 ] ) 

^*©ij¥^^«« g p cs'jjg ( # y x =f- 1, >im) 

££92 7 0 0 0, ;8^F*5W&B 1 . 4T?& 
# 1 ^H^fcO KJ»A3nfc¥^CDJ' U Jl/K©^ 1 H 
NMR##TteJ^*&7c£t-?>, 1. 8fl-e&o7c„ 

mmme ) jB«iS4B«fcc«WMaM=f*©5 o lsi^h* 

ffiur, *BiW3£|BMatCLTCuB r (188. 0 2 
g, 1. 3107mol), 7*hiHJA(3226 40 
m L) , T 2"; )\&zf?}l (9396mL) , T&Vfo 
&x.?>\, ( 1 3 0 6 OmL) , T*yjH*2 Y*rU 
i^l- (977 8mL) , 2, 5-^70*7^01 
yx^*(7 8 8. 55g), h')75>(187. 7 
6mL) , 1, 7-*9$^x> (6 4 5 2mL) %K 

y (r^y^R^^k r^yjutx^K" r^y^n* 

y F +5/x^;P) <D*m.i$W : [14]}** 50 
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fc. 

[0 224] iillt# 1 0 Lt/<7^*7 5^3IC ft 
I^#[14] (3. Okg) , ftI*'JfA(24. 
5g) , N, N-y^^AiWTSF (3D *{±iA 

a«*^T i o o °cr i o mmmimwvtc. mm 

MET-CN , N - l?jt f;M7 5 F Lfcm, F 

i^ftfti^yjA) *sttr;i'5^*^ATaiai 
g^k 7f yjmx^A\ r# y F+^xtVio 

©ftS^ft : ftS^ft [15]} 
[0 22 5 ] SBMtftl 0 LftJB? 9 ft*^f£ 
[15] (3kg) , A>fKD$;Hf^F (450g, 

mnt?m> +3--7-H500SH, *s-?-F7 

0 0 S L) , *^U> ( 0 . 6 L) £f±jA#. g^iSujfe 

r 1 3 o °c-c 5 . o mmmmmwbtc* wmr* s «a 

m^it [16] £f#fc 0 
[0 2 2 6 ] 2 LKl£3§WK#c*£f* [16] (100 
Og), yyF^»^tFn->7> (2 9. 8m 
L) , *)lYg&J**A' (11. 7mL) , *J<fc^Offi 
&&©1, 1. 3, 3-f 3-5*K- 

9, ^ y t* - Ji/^fts^{* (ft*i=rt* [pi 

2] ) S6nfcftl^»WlttG P 

CfflW. (^'JXfl/^) 2 1 5 0 0, 
^JPttl. 3-CS,ofc 0 ftS^l^f^fcOKziAS 
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mm.MQ ) 2 - i^^^-y-y-jb^ria^siji or, 

#M¥3 - 7 2 5 2 7#iClB«(D^-C, ife^&M^T 
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